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INTRODUCTION 

The  military  services  are  complex  organizations 
which  form  a subsystem  of  a much  broader  system,  the 
environment.  With  hopes  of  improving  an  organization's 
management,  the  open-system  view  of  management  suggests 
an  organization  should  understand  the  interactions  between 
itself  and  the  environment  (12«131).  With  the  Congres- 
sional imposed  reduction  in  military  spending,  the  closing 
of  military  installations  are  becoming  more  necessary  to 
the  military  services  in  order  to  curb  costs  and  still 
continue  their  dynamic  missions  (14»2).  Since  the  instal- 
lations are  a part  of  the  environmental  system,  the  impact 
of  an  installation  closure  should  be  investigated  as  to 
its  effects  on  the  surrounding  environment  of  the  neigh- 
boring community. 

Statement  of  the  Problem 

The  Department  of  the  Air  Force  has  been  unable  to 
predict  the  environmental  impact  of  military  installation 
closures  on  the  neighboring  community  because  it  lacks 
sufficient  knowledge  to  identify,  measure,  and  determine 
the  significant  environmental  factors.  Installation 
closure  effects  on  the  surrounding  environment  may  be 
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categorized  into  three  separate  areas  of  study i natural 
and  physical,  economic,  and  social  (10 136-38).  Analysis 
of  empirical  data  representative  of  these  three  areas  may 
provide  the  basis  for  constructing  a predictive  model  for 
forecasting  the  total  environmental  impact  of  a proposed 
installation  closure. 

Justification 

As  established  by  the  National  Environmental 
Protection  Act  (NEPA)  of  I969,  the  Federal  Government  has 
a continuing  responsibility  to  improve  and  coordinate 
federal  plans  and  programs  so  that  each  generation,  acting 
as  trustee  of  the  environment  for  the  succeeding  generation, 
can  insure  all  Americans  safe  and  healthy  surroundings 
(25«1)»  Section  102(2)  of  NEPA  states  that  agencies  pro- 
posing "major  federal  actions  significantly  affecting  the 
quality  of  the  human  environment"  should  use  techniques 
which  insure  the  "integrated  use  of  the  natural  and  social 
sciences  and  the  environmental  design  arts"  in  all  decision- 
making (25).  NEPA  requires  each  federal  agency  to  prepare 
a statement  of  environmental  impact  in  advance  of  each 
major  action  contemplated  by  that  agency  which  may  signi- 
ficantly affect  the  quality  of  the  human  environment  (25i2). 

Since  NEPA  became  law  in  1970,  the  Air  Force  has 
been  actively  involved  in  developing  environmental  impact 
assessments  and  statements  concerning  base  closures.  The 
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Air  Force  has  designated  the  Director  of  Civil  Engineering 
as  the  Air  Staff  office  of  primary  responsibility  for  all 
environmental  protection  actions  to  comply  with  NEPA  (26i4). 
A policy  letter  by  Major  General  Robert  C.  Thompson, 

Director  of  Engineering  and  Services,  Headquarters  USAF, 
stated! 

The  identification  and  development  of  methods  and 
procedures  which  will  insure  that  presently  unquanti- 
fied environmental  amenities  and  values  may  be  given 
appropriate  consideration  in  decision-making  along 
with  economic  and  technical  considerations  L23j* 

In  response  to  the  envirorjnental  impact  assessment  respon- 
sibilities required  by  NEPA,  the  Air  Force  Civil  Engineer- 
ing Center  (AFCEC)  has  been  tasked  with  a continuing 
development  of  procedures  and  methodology  for  predicting 
the  environmental  impact  of  proposed  base  closures.  The 
proposed  research  effort  is  part  of  this  continuing  pro- 
gram. 

Background 

Actions  to  terminate,  consolidate,  or  reduce 
activities  at  80  military  installations  were  announced  by 
the  Secretary  of  Defense  on  November  18,  1964.  The  an- 
nounced actions  were  sweeping  and  dramatic  to  the  public 
because  of  their  apparent  implications  (7«4),  The  com- 
munity reactions  to  the  announcement  typically  werei 
(1)  disbelief,  (2)  efforts  to  rescind  the  decision, 

(3)  panic,  (4)  resignation  to  the  inevitable,  and 
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(5)  decision  that  the  closure  was  probably,  in  the  long 
run,  advantageous  for  the  economy  (7«5)» 

Over  80,000  civilian  positions  were  affected,  about 
four-fifths  were  to  be  abolished  and  another  fifth  were  to 
be  transferred  to  other  installations  (7«iii).  Addressing 
the  issue  of  community  concern,  a study  submitted  by 
Daicoff  and  others  (7«^)  to  the  United  States  Arms  Control 
and  Disarmament  Agency  in  April  1970  concluded  there  was 
significant  economic  impact  due  to  the  closures  upon 
several  of  the  neighboring  communities  although  less 
severe  than  those  anticipated  by  the  public. 

Daicoff  and  others  (7»3)  concentrated  on  the  eco- 
nomic impact  to  the  neighboring  communities  resulting  from 
the  base  closures.  To  gain  a true  perspective  of  the  over- 
all environmental  impact  to  a community  resulting  from  a 
closure,  all  three  environmental  factors  must  be  examined. 

Until  the  passing  of  the  NEPA,  the  natural  and  physical, 
economic,  and  social  factors  were  examined  independently 
and  seldom  consolidated  to  assess  the  overall  environmental 
impact. 

*«• 

Natural  and  Physical  Factors.  The  NEPA  requires 
the  President  to  report  to  Congress  annually  oni 

. . . the  status  and  condition  of  major  natural, 
man-made,  or  altered  environmental  classes  of  the 
Nationi  including  but  not  limited  to,  the  air,  the 
aquatic,  including  marine,  estuarine,  and  fresh  water, 
and  the  terrestrial  environment,  including  but  not 
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limited  to,  the  forest,  dryland,  wetland,  range, 
urban,  suburban,  and  rural  environment;  . . . LlOOj* 

The  Corps  of  Engineers  attempted  to  improve  the 
quality  and  utility  of  their  environmental  impact  state- 
ments on  water  projects  by  studying  23^  such  statements. 

As  a result  the  Corps  developed  a detailed  list  of  the 
environmental  indicators  which  need  to  be  analyzed  for 
water  projects,  including  inundation,  thermal  stratifi- 
cation, and  bank  erosion  (17 il;  18t4-13). 

The  Environmental  Protection  Agency  (EPA)  has 
compiled  a list  of  natural  and  physical  environmental  in- 
dicators contained  in  Studies  in  Environment.  Vol.  II.  The 
natural  environmental  indicators  are  air  quality,  water 
quality,  radiation,  and  noise.  The  physical  environmental 
factors  are  housing,  facility  use,  transportation,  public 
services,  aesthetics  and  land  use  (encroachment)  (4il3), 
Although  these  indicators  are  not  completely  inclusive  of 
EPA’s  indicators,  they  are  the  most  often  identified  indi- 
cators in  literature  and  offer  data  collection  opportunity. 

Economic  Factors.  New  techniques  are  being  devel- 
oped to  more  accurately  predict  the  economic  impact  a base 
closure  will  have  on  the  local  community.  A report  prepared 
by  Lynch  (14)  in  April  I969  for  the  Department  of  the  Air 
Force  stated  that: 

The  key  to  evaluating  the  impact  of  base  closures 
on  local  communities  is  the  recognition  that  cities 
with  nearby  bases  have  a demonstrably  higher  ratio 
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of  service  or  support-oriented  employment  to  manu- 
facturing and  mining  employment  than  other  communities 
of  comparable  size  without  nearby  military  bases 
[14O04J. 

Lynch  (14 1305)  stressed  the  necessity  to  determine  the 
employment  changes  in  the  support  services  in  order  to 
determine  the  impact  of  a military  installation  on  the 
local  community. 

Lynch  (14)  also  examined  the  impact  of  civilian 
personnel  displacement,  the  impact  on  the  housing  market, 
retail  sales,  and  local  military  purchases.  Multipliers 
were  computed  to  estimate  the  loss  of  jobs  in  the  community 
due  to  the  relocation  of  both  civilian  and  military 
employees.  The  net  jobs  lost  by  the  relocation  of  a 
single  civilian  or  military  employee  was  2.58  and  0.662, 
respectively  (14jXIV).  The  effect  on  the  housing  market 
varied  with  communities?  but  in  all  cases  very  little 
sales  activity  occurred  within  six  months  after  the 
closures  and  the  housing  appraisal  values  decreased  as 
much  as  13»9  per  cent  (l4iXIV).  The  effect  on  retail 
sales  and  local  military  purchases  after  base  closure 
was  negligible  (l4iXV,322,326). 

To  analyze  the  economic  impact  a base  closure  has 
on  the  local  community,  large  amounts  of  economic  data 
both  about  the  community  and  the  base  must  be  available. 

Both  Lynch  (14)  and  Daicoff  and  others  (7)  concluded  there 
was  a definite  lack  of  knowledge  available  to  the  Department 
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of  Defense  (DOD)  reflecting  the  economic  impact  of  a 
military  installation  closure.  The  data  required  was  not 
available  in  community  and  military  records  (li6,8). 


The  Computerized  Environmental  Legislative  Data 
System  and  the  Economic  Impact  Forecast  System  (EIFS) 
computer  based  data  systems  have  been  designed  by  the 
Construction  Engineering  Research  Laboratory  to  quantify 
the  environment  laws  and  statutes  and  predict  the  economic 
impact  of  installation  changes  in  the  surrounding  commu- 
nity regions  (29 «2).  EIFS  obtains  socio-economic  data  from 
the  census,  governmental  sources,  and  Standard  Metropolitan 
Statistical  Areas  (SMSA)  to  forecast  potential  economic 
impact  (29«15)«  EIFS  categorizes  the  impact  by  "order  of 
magnitude"  and  in  terns  of  "insignificant,  significant,  or 
substantial  [29t20j"  which  indicate  the  economic  stresses 
placed  on  the  community  as  a result  of  the  change. 

Aerospace  Defense  Command  (ADCCM)  recently  com- 
pleted an  environment  impact  assessment  study,  "Environ- 
mental Assessment  for  Joint  Surveillance  System  (JSS)." 

The  ADCOM  report  stated  that  individuals  should  apply 

. . . subjective  judgments  regarding  the  par- 
ticular level  or  levels  of  economic  and  social  change 
beyond  which  a community  may  anticipate  a serious 
effect  from  loss  of  jobs,  nooulation,  and  srending 
[24i9]. 

Values  are  to  be  assigned  to  the  subjective  evaluations  in 
regard  to  the  degree  of  significance  of  the  impact.  An 


7 


ADCOM  impact  prediction  scale  was  developed  and  is  pre- 
sented in  Table  1 (2i*’ill). 

Application  and  usability  of  the  ADCOM  predictive 
model  has  not  been  proven  due  to 

. . . the  lack  of  substantial  prior  correlation 
data  and  the  necessity  to  make  broad  generalizations 
and  assumptions  regarding  the  significance  of  Air 
Force  contributions  toward  the  well  being  of  com- 
munities surrounding  each  installation  i_2^«20j. 

The  present  Air  Force  efforts  of  collecting  impact 
analysis  data  centers  around  the  TAB  A-1  of  the  annual  Air 
Force  Comprehensive  Plan  (28i2).  The  preparation  of  the 
TAB  A-1  requires  the  Air  Force  installations  to  annually 
collect  data  concerning  the  economic  interrelationship 
between  the  base  and  community,  e.g. , military/civilian 
payrolls,  Federal  aid,  base  construction  and  local  pur- 
chase expenditures,  housing  market  statistics,  employment 
statistics,  economic  base  of  the  community,  etc.  Addi- 
tionally, TAB  A-1  requires  each  Air  Force  base  to  annually 
predict  its  economic  impact  on  the  local  community  (27 i6). 

Social  Factors,  A study  of  the  social  environment 
and  the  impact  of  a base  closure  would  deal  with  people, 
their  interrelated  group  activities,  and  their  individual 
and  group  interests.  The  data  gathered  from  such  a study 
would  vary  as  much  as  the  people  comprising  the  study 
group.  According  to  Jain  and  others  (11)  any  project 
which  disturbs  the  environment  will  affect  people  and  will 
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Table  1 

ADCOM  Impact  Prediction  Scale 


Predicted  Change  {!%) 


Predicted  Impact 

Population 

Spending 

Employment 

Slight 

^ 2.0 

^ 2.5 

^ 2.0 

Moderate 

2.1  - 5.0 

2.6  - 3.5 

2.1  - 4.5 

Serious 

^ 5.0 

^ 3.5 

^ 4.5 

|F-™T 


cause  them  to  react  to  the  disturbance.  The  effects  may 
be  direct  and  immediate  or  remote  and  gradual,  but  sooner 
or  later  people  are  somehow  affected.  The  effects  make  it 
important  for  the  impact  analyzer  to  learn  what  sort  of 
community,  socially  and  politically,  he  is  examining.  The 
study  asserts  that  the  assessment  of  human  response  is  a 
depiction  of  the  social  environment  (llsl^O). 

Solomon  (20 «5)  maintained  that  while  a nation  as  a 
whole  may  benefit  from  the  shift  of  resources  from  old  to 
new  uses,  the  community  directly  involved  in  a base  closure 
action  is  adversely  affected.  His  research  revealed  that 
the  community  will  largely  base  its  attitudes  and  prospec- 
tive feeling  on  knowledge  of  the  leaders'  attitudes.  The 
local  civic  leaders,  the  press,  and  the  populace  determine 
the  social  reaction  (20j20).  Similarly,  the  Jain  and 
others  stud^-  group  pointed  out  the  capacity  of  an  organi- 
zation to  generate  broad  support  for  its  policies.  The 
execution  of  these  policies  is  directly  related  to  hew  the 
community  believes  its  quality  of  life  will  be  affected, 
recognizing  that  people  are  inclined  to  fear  that  their 
way  of  life  will  be  damaged  or  disrupted  if  the  resource 
base  upon  which  they  depend  is  altered.  Behavior  can  be 
greatly  influenced  by  situations  and  confrontations  which 
directly  cause  psychological  stress.  Anti-social  behavior 
leading  to  conflict,  crime,  and  accidents  may  be  an 
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influence,  especially  where  compound  chronic  psycholog- 
ical stress  is  involved  (11:148). 

Considerable  research  into  identifying  social 
indicators  which  can  accurately  portray  society's  sta- 
bility has  been  accomplished  recently.  The  study  of 
social  stability  has  been  approached  primarily  from  the 
point  of  view  of  community  solidarity.  The  emphasis  has 
been  on  determining  the  major  divisional  points  among  the 
community's  citizenry  and  the  strength  of  agreement  or 
disagreement  on  various  community  issues  (13«l4l). 

Since  there  are  many  ways  of  examining  the  social 
environment,  the  variety  of  social  indicators  or  Quality 
of  Life  (QOL)  indicators  (as  they  are  called  by  the  Snvi- 
rorjnental  Protection  Agency  (EPA)  is  nearly  unlimited 
(10:3)*  The  EPA  suggests  that  the  QOL  indicators  should 
be  selected  and  measured  by  the  following  points: 

^ 1.  Review  of  the  literature  which  specializes  in 
social  indicators  and  research  focusing  more  specifically 
on  the  concept  of  QOL  itself. 

2.  Definition  of  the  QOL  in  relation  to  the  lit- 
erature review, 

3*  Identification  of  an  indexing  tool  or  formula 
for  measuring  QOL. 

4,  Identification  and  discussion  of  the  factors 
involved  in  the  QOL,  their  objective  and  subjective  meas- 
urement. 
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5.  Discussion  of  the  analysis  of  QOL  data  which 
would  be  generated  by  the  use  of  the  measurement  device 
defined  in  Point  Three  above. 

6,  Suggestions  of  policy  implications  and  the 
utility  of  information  generated  (10 i3). 

Background  Summary.  Since  a military  installation 
is  a part  of  the  total  environmental  system,  the  impact  of 
its  closure  can  only  be  analyzed  by  investigating  the 
affects  it  has  on  the  natural  and  physical,  economic,  and 
social  envirorjnental  areas.  Present  Air  Force  efforts  are 
restricted  in  accurately  assessing  the  impact  due  to  the 
unavailability  of  data  on  the  surrounding  communities  and 
bases.  Present  emphasis  is  being  placed  in  the  development 
of  computer  based  systems  which  can  quantify  the  data  for 
the  military  base  closure  manager. 

Scone 

The  proposed  research  will  contribute  to  Phases  I 
and  II  of  four  phases  of  an  ongoing  project  to  establish  a 
forecasting  model  for  predicting  the  overall  impact  of 
military  installation  closures  on  neighboring  communities. 

Phase  I of  the  project  is  the  search  for  data.  In 
order  to  facilitate  the  identification  and  collection  of 
data,  the  overall  impact  of  an  installation  closure  has 
been  divided  into  the  previously  identified  environmental 
factors  I natural  and  physical,  economic,  and  social.  This 
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phase  of  the  project  will  consist  of  individual  case 
studies  of  various  military  installation  closures  in 
order  to  identify  available  data  which  may  provide  indi- 
cators of  the  overall  impact  of  military  installation 
closure  on  their  neighboring  community  (22). 

Phase  II,  the  consolidation  phase,  will  examine 
and  consolidate  the  findings  which  were  determined  to  be 
significant  in  Phase  I.  The  data  will  be  arrayed  in 
matrix  form  by  level  of  impact,  size  of  installation, 
and  size  of  community  (See  Figure  1)  (22). 

Phase  III  will  be  the  validation  phase.  The  con- 
solidated data  from  Phase  II  will  be  examined  for  validity 
as  estimators  of  the  overall  impact  of  military  installa- 
tion closures  (22). 

Phase  IV,  the  incorporation  phase,  will  utilize  the 

[ validated  data  from  Phase  III  in  an  attempt  to  develop  a 

i 

( relatively  simple  forecasting  model  or  procedure  to  enable 

the  Department  of  Defense  to  predict  the  overall  impact  of 
military  installation  closures  on  neighboring  communi- 
ties (22). 

The  proposed  research  will  attempt  to  measure  the 
environmental  impact  of  a medium  sized  base  (Hamilton 
AFB,  California)  closure  occurring  in  1973  on  a large 
neighboring  community  (^!arin  County,  California,  near 
San  Francisco ) . 


13 


Obiectives 

The  proposed  research  is  aimed  at  fulfilling  the 
following  objectives  I 

1.  Develop  a comprehensive  list  of  natural  and 
physical,  economic,  and  social  environmental  factor  indi- 
cators for  use  in  examining  the  environmental  impact  of 
the  Hamilton  AFB,  California,  base  closure  on  Marin 
County,  California. 

2.  Measui'e  the  various  indicators  of  the  stated 
factors  before  and  after  Hamilton  AFB,  California,  base 
closure. 

3.  Compare  and  determine  the  significance  of  any  - 
change  in  the  indicators. 

4.  Determine,  if  a significant  change  exists,  if 
that  change  was  related  to  the  Hamilton  AFB,  California 
base  closure. 

5«  Provide  future  researchers  an  insight  for  pre- 
dicting the  environmental  impact  of  a base  closure  on  the 
neighboring  community. 


Research  Questions 

The  answers  to  the  following  research  questions 
will  provide  the  means  to  fulfill  the  research  objectives i 
1.  What  officially  recorded  data  are  available  to 
DOD  which  may  be  used  to  assess  the  environmental  impact 
of  the  Hamilton  AFB  closure  on  the  neighboring  community? 
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2.  What  were  the  significant  environmental  changes 
on  the  neighboring  community  during  the  time  period  of  the 
Hamilton  AFB  closure? 


% 
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Chapter  2 


METHODOLOGY 

Research  Approach 

Basic  to  the  detailed  examination  of  any  area  under 
study  is  the  need  for  a general  definition.  For  purposes 
of  studying  tne  environment,  a general  definition  of  the 
environment  includes  "the  aggregate  of  all  external  con- 
ditions and  influences  . . . that  affect  the  life  of  a 
human  [_l8i4-2j."  This  general  defirdtion  is  not  opera- 
tionally useful  because  it  does  not  identify  areas  in  which 
data  collection  is  possible.  Another  way  of  defining  the 
environment  is  to  stratify  it  into  three  factors i natural 
and  physical,  economic,  and  social?  and  list  all  observable 
indicators  of  the  envirorjnental  factors.  Such  a list  would 
be  endless,  but  for  a given  environmental  study,  conceiv- 
ably only  a limited  number  of  those  indicators  would  be 
affected. 

Using  the  latter  approach,  the  initial  phase  of 
this  environmental  impact  research  required  determining 
which  envirorjnental  factor  indicators  to  investigate. 

Phase  I of  the  overall  envirorjnental  impact 
research  effort  was  designed  to  identify  the  envirorjnental 
factor  indicators  which  should  be  investigated.  Six 
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master's  degree  theses  on  topic  areas  similar  to  this 
research  effort  were  completed  at  the  Air  Force  Institute 
of  Technology  (2;  3;  8;  15:  19).  Each  thesis  concen- 

trated on  reviewing  existing  literature  pertinent  to 
environmental  indicators  and  developed  comprehensive  lists 
of  indicators  to  be  used  for  envirorjnental  factor  investi- 
gation. This  research  effort  determined  the  following 
environmental  factor  indicators  as  being  available  for 
analysis  of  significant  changes  in  Marin  County,  Cali- 
fornia, after  the  Hamilton  AF3  closure  (See  Tables  2-4), 

The  lists  are  not  asserted  to  be  complete  speci- 
fications of  all  environmental  factor  indicators.  Like- 
wise, the  determination  of  the  base  closure  impact  on  each 
of  these  indicators  is  not  asserted  to  be  the  complete 
impact  on  the  neighboring  community.  The  elements  of  each 
list  were  selected  because  they  provided  data  for  at  least 
a ten-year  period  prior  to  the  base  closure  and  were  suit- 
able as  indicators  of  an  environmental  factor. 

Data  Collection  Flan 

Quantifiable  data  were  collected  for  each  indica- 
tor as  year-end  totals  for  at  least  a ten-year  period 
between  I960  through  1975*  The  data  were  collected  for 
each  indicator  for  both  Marin  County,  California,  and  the 
State  of  California, 
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Table  2 

Natural  and  Physical  Environmental  Indicators 


Mileage  of  Roads 

Total  Expenditures  on  Highways,  Roads,  and  Streets  (21) 


Table  3 

Economic  Environmental  Indicators 


Assessed  Value  of  Tangible  Property  Subject  to  Local  Tax 
Met  Taxable  Assessed  Value 
Taxes  Levied  in  City 
Taxes  Levied  in  County 
Taxes  Levied  in  School 
Taxes  Levied  in  Other  Districts 
Taxes  Levied  in  Total 

Average  Tax  Rate  Per  $100  of  Assessed  Value 
Total  of  State  and  County  Assessed 
Financial  Transactions 
County 

Receipts 

Payments 

Bonded  Indebtedness 

City 

Receipts 

Payments 

Bonded  Indebtedness 
School  District 
Receipts 
Payments 

Bonded  Indebtedness 
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Table  3 (continued) 


Taxable  Sales 

Apparel  Stores 
General  Merchandise  Stores 
Drug  Stores 
Food  Stores 

Packaged  Liquor  Stores 

Eating  and  Drinking 

Home  Furnishings  and  Appliances 

Building  Material  and  Farm  Implements 

Auto  Dealers  and  Auto  Supplies 

Service  Stations 

Other  Retail  Stores 

Retail  Stores  Total 

All  Other  Outlets 

Total  All  Outlets 

Number  of  New  Housing  Units  Authorized  by  Building 
Permits  (21) 


Table  4 

Social  Environmental  Indicators 


Vital  Statistics 
Population 
Marriages 
Live  Births 
Divorces 
Annulments 
Deaths 

Average  Monthly  Employment  Covered  by  the  Insurance  Code 
All  Industries 

Agriculture,  Forestry,  and  Fishing 

Mining 

Construction 

Manufacturing 

Transportation  and  Public  Utilities 
'r^Hiolesale  and  Retail  Trade 
Firiance,  Insurance,  and  Real  Estate 
Services 

Manufacturing  Firms  - Number 
Number  of  Telephones 
Residence 
Business 
Total 
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Table  4 (continued) 


First  Commitments  Placed  Under  Youth  Authority  Custody 
Youth  Population  - Ages  10-17 
Youth  Population  - Ages  18-20 
Rate  Per  100,000  Youth  Population  - Juvenile 
Rate  Per  100,000  Population  - Criminal 
Rate  Per  100,000  Youth  Population  - Total 
Vehicle  Code  Convictions  and  Accidents 

Convictions  for  Vehicle  Code  Violations 
Number  of  Fatal  and  Injury  Accidents 
General  Relief  and  Aid 

Total  General  Relief  Expenditures 
Aid  to  Families  with  Dependent  Children 

- Families 

- Children 

- Expenditures 

Aid  to  Families  with  Dependent  Children,  Boarding 
Homes  and  Institutions 

- Children 

- Expenditures 

Number  of  Public  High  School  Graduates  (21) 


The  collection  procedure  was  initiated  by  per- 


sonal interview  of  the  Base  Manager,  Mr,  Victor  N.  Meleyco, 
and  various  public  officials  to  determine  the  specific 
sources  of  data  for  the  natural  and  physical,  economic, 
and  social  indicators.  Examples  of  the  public  officials 
contacted  were  the  Assistant  County  Administrator,  Miarin 
County,  Mr.  Thomas  F.  Campanella;  the  Chief  Building 
Inspector,  Department  of  Public  Works,  County  of  M^rin, 
Herbert  F.  Wimmer;  the  Senior  Accountant  of  the  Auditor- 
Controller,  Marin  County,  Mr.  Richard  J.  Wynn;  the  Deputy 
Director  of  the  Marin  County  Department  of  Public  Works, 

Mr.  Mario  Balestrieri;  and  the  Manager  of  the  Marin  County 
Chamber  of  Commerce,  Mr.  Francis  T.  Fogarty,  These  offi- 
cials provided  some  information  which  was  mostly  background 
in  nature. 

Through  guidance  received  from  the  Marin  County 
Chamber  of  Commerce,  the  research  team  was  directed  to  the 
U.  S.  Department  of  Commerce,  San  Francisco  Office  of  Field 
Operation^  where  the  team  was  introduced  to  the  California 
Statistical  Abstract  (21).  The  Statistical  Abstract  con- 
tained data  on  a multitude  of  economic  and  social  indica- 
tors for  both  the  county  and  state  levels.  These  abstracts 
for  the  years  i960  through  1976  provided  the  data  for  the 
research  team's  analysis.  The  environmental  factor  indi- 
cators listed  in  Tables  2-4  provide  the  answer  to  Research 
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Question  No.  1,  Data,  as  collected  on  each  indicator, 
were  analyzed  by  the  following  method. 

Application  of  Time 
Series  Forecasting 

The  data  gathered  constituted  a sequence  of 
measurements  taken  on  each  variable  indicator  over  inde- 
pendent intervals  of  time.  Such  a sequence  is  called  a 
discrete  time  series  (5s^01{  l6t219).  The  analysis  of 
time  series  for  purposes  of  estimation,  decision  making, 
and  forecasting  is  very  complicated.  P/leasurements  appear- 
ing in  a time  series  are  usually  highly  correlated  for 
determination  of  dependent  relationships  between  measure- 
ments. Consequently,  time-series  data  will  often  defy  the 
basic  assumptions  of  independence  between  measurements 
utilized  in  regression  and  analysis  of  variance  models 
(5«^02-3).  For  this  reason,  time-series  analysis  should 
not  be  attempted  through  regression  or  analysis  of  various 
models  but  should  use  exponential  smoothing  techniques. 

A review  of  the  literature  related  to  environmental 
impact  prediction  did  not  address  the  use  of  a forecasting 
model  methodology  to  analyze  base  closure  impacts.  Never- 
theless, with  a few  basic  assumptions,  time-series  analysis 
and  forecasting  can  provide  a useful  model  for  measuring  a 
significant  change  to  an  envirormiental  factor  indicator. 

The  following  assumptions  were  made  for  the  application  of 
time-series  forecasting  to  an  environjnental  factor  indica- 


tor : 


25 


1.  A neighboring  community  to  a military  base  will 
establish  societal  and  economic  trends  which  will  continue 
unless  interrupted  by  a significant  change  to  the  overall 
community  environment. 

2.  A neighboring  community  to  a military  base  is 
a small  microcosm  of  the  state  in  which  it  resides  and 
will  generally  follow  the  same  societal  and  economic 
trends  of  the  state, 

3.  Time-series  data  gathered  will  fit  the  defini- 
tion of  a discrete  time  series. 

4.  The  distribution  of  the  forecast  errors  follows 
a normal  distribution. 

In  making  the  first  assumption,  the  researchers 
acknowledge  that  individual  communities  can  and  will  change 
their  social  and  economic  trends.  But  as  stated  in  the 
assumption,  the  researchers  believe  the  change  will  result 
from  a new  significant  influence  imposing  upon  the  commun- 
ity, Otherwise,  the  human  nature  to  resist  change  will 
keep  the  community  social  and  economic  trends  rising,  fall- 
ing, or  remaining  constant,- 

Again,  in  making  the  second  assumption,  the 
researchers  acknowledge  that  any  community  can  vary  sig- 
nificantly in  its  social  and  economic  trends  from  its 
state's  trends.  But  because  of  state  laws  and  policies 
which  significantly  influence  social  and  economic  activity 
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on  a local  level,  communities  on  an  average  should  exhibit 
similar  trends  as  the  state. 

Assumption  Three  is  based  on  the  fact  that  the 
agencies  providing  the  data  accumulate  it  over  an  interval 
of  time  of  one  calendar  year,  then  restart  the  accumulation 
process  at  zero  for  the  next  year  period.  Therefore,  each 
data  point  is  a cumulative  total  associated  only  with  that 
one  year  time  interval. 

The  distribution  of  the  forecast  errors  has  been 
analyzed  to  great  length  in  Section  V of  Dr.  Robert  Goodell 
Brown's  book  on  discrete  time  series  (5«271-90).  The 
actual  distribution  can  assume  many  shapes,  but  in  most 
cases,  the  forecast  error  distribution  will  follow  a normal 
distribution  (Ssl^).  Further  justification  for  Assumption 
Four  is  provided  by  Dr.  Brown's  analysis  which  shows  the 
normal  distribution  to  be  a more  conservative  model  in  con- 
structing forecast  safety  intervals  around  forecasted 
points  (5«278-87).  Application  of  time  series  forecasting 
was  accomplished  through  the  use  of  a commercially  avail- 
able computer  program. 

TOAST  Comouter  Program.  Time  series  forecasts  for 
each  indicator  data  set  were  generated  by  the  Honey'//ell 
Corporation  TOAST  computer  program.  The  indicator  data 
set  included  data  only  for  the  time  period  preceding  the 
closure  of  Hamilton  AF3,  California,  I96C  through  1973* 
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The  TOAST  program  was  used  to  forecast  a new  data  point  for 
the  years  19?4  and  1975*  (See  Appendix  A for  explanations 
of  TOAST  program  and  time  series  forecasting  techniq^ues . ) 


The  forecasted  and  actual  data  points  were  then 
plotted  and  a forecast  safety  interval  constructed  around 
the  19'75  forecast  point.  The  forecast  safety  interval 
chosen  defined  a range  of  values  in  which  there  was  a 90 
out  of  a 100  chance  of  the  actual  data  point  appearing  in 
that  range.  The  90  per  cem:  forecast  safety  interval  was 
picked  as  a reasonable  initial  measure  of  the  accuracy  of 
the  forecast.  The  range  of  the  forecast  safety  interval 
was  determined  by  multiplying  the  appropriate  Normal  K 
(safety  factor)  value  for  a normal  distribution  times  twice 
the  mean  absolute  deviation  (r^LAD)  computed  for  the  forecast 
by  the  TOAST  computer  program  (5»Table  19-6,286-90). 

The  location  of  the  actual  data  point  in  relation 
to  the  forecast  safety  interval  will  determine  which  of 
the  decisions  will  be  made  as  to  whether  a significant 
change  resulted  to  the  indicator  after  the  base  closure. 

Decision  Scheme.  The  relationship  of  the  county 
and  state  actual  data  point  to  the  cord'idence  intervals 
can  follow  four  possible  combinations.  The  combination 
which  resulted  determined  if  there  was  a significant 
change  to  the  indicator  at  the  county  level  and  provided 
the  answer  for  Research  Question  Ko.  2. 
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Table  5 

Decision  Scheme  Combinations 


Actual 

Data 

State , 

1 County 

State 

Countv 

State 

1 

County 

4 

State 

fSH 

Inside 

Cl 

X 

X 

X 

X 

Outside 

GI 

X 

X 

X 

X 

Signi- 

ficant 

Change 

No;  r 

-lote  1 

No  t r 

tote  2 

Yes  1 

Note  3 

Note  4 

Note  1:  Both  actual  data  points  fall  within  the  safety 

interval.  The  actual  data  point  can  not  be  shown  to  be 
significantly  different  than  the  forecasted  point;  there- 
fore, no  significant  change  occurred. 

Note  2;  The  state’s  deviation  is  assumed  to  have  been 
caused  by  factors  outside  the  county  being  studied.  The 
county  remained  within  the  safety  interval;  therefore,  no 
significant  change  occurred  at  the  county  level. 

Note  3«  The  s"tate  remaining  within  the  safety  interval 
and  the  county  outside  the  interval  shows  a significant 
change  only  at  the  county  level.  A subjective  determina- 
tion would  be  necessary  to  conclude  that  the  significant 
change  was  attributed  to  trte  base  closure. 

Note  4;  Since  both  the  state's  and  county's  actual 
data  points  fall  outside  their  safety  intervals,  no 
determination  can  be  made  as  to  whether  the  indicator 
significantly  changed  because  of  only  local  envirorjnental 
causes.  Therefore,  this  combination  was  classified  as 
not  determinable. 
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Chapter  3 


PRESENTATION  OF  RESULTS 

This  research  effort  produced  information  related 
to  the  significant  changes  occurring  in  the  envirorjnental 
factor  indicators  for  Marin  County,  California,  during  the 
two-year  period  following  the  closure  of  Hamilton  AF2. 

This  was  a result  of  (1)  the  availability  of  the  wealth  of 
information  on  the  various  indicators  in  the  California 
Statistical  Abstract  and  (2)  the  application  of  the  time- 
series  forecasting  methodology  to  analyze  the  data  col- 
lected for  significant  changes. 

Presentation  of  Data 

The  information  produced  by  this  research  effort 
is  categorized  under  the  natural  and  physical,  economic, 
and  social  environmental  factors.  The  individual  factors 
have  been  further  categorized  as  shown  in  Table  6.  Within 
each  category,  the  information  is  presented  in  terras  of  a 
brief  description  of  the  category  and  identification  of 
the  indicators  which  showed  a significant  change. 

Graphical  and  tabular  presentation  of  the  data  for  each 
indicator  is  in  Appendix  C. 

Collection  of  data  for  the  natural  and  physical 
environmental  factors  was  limited  by  the  fact  that 
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Table  6 

Environmental  Factor  Categories 


Natural  and  Physical  Environmental  Categories 
Mileage  cf  Roads 

Total  Expenditure  on  Highways,  Roads,  and  Streets 

Economic  Environmental  Categories 

Assessed  Value  of  Tangible  Property  Subject  to  Local 
Taxation 

Financial  Trans cations 
Taxable  Sales 

Number  of  New  Housing  Units  Authorized  by  Building 
Permits 

Social  Environmental  Categories 
Vital  Statistics 

Average  Monthly  Employment  Covered  by  the  Insurance 
Code 

Manufacturing  Firms 
Number  of  Telephones 

First  Commitments  Placed  Under  Youth  Authority 

Vehicle  Convictions  and  Accidents 

General  Relief  and  Aid 

Number  of  Public  High  School  Graduates 
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information  of  this  type  is  collected  for  the  entire  San 
Francisco-Oakland  metropolitan  area  and  thusly  could  not 
be  separated  out  to  the  'ferin  County  area.  All  monetary 
data  presented  have  been  adjusted  to  I967  dollars  via 
adjustment  provided  by  the  Consumer  Price  Index  for  both 
the  State  of  California  and  the  San  Francisco -Oakland  area. 
In  this  way,  inflationary  effects  have  been  removed  from 
the  analysis.  Further  explanation  of  each  indicator  can 
be  found  in  the  California  Statistical  Abstract. 

Any  portion(s)  of  the  data  omitted  for  a given 
indicator  resulted  from  a lack  of  available  data  for  those 
time  periods  of  that  specific  indicator. 

Natural  and  Physical 
Enviror-mental  Cate- 
gories 

Mileage  of  Roads.  Data  collected  covered  the  total 
miles  of  state  highways,  county  roads,  city  streets,  state 
roads  other  than  state  highways,  and  national  roads  rot 
overlapping  state  or  local  systems.  No  significant  changes 
resulted  in  this  category  and  indicator  after  the  base 
closure. 

Total  Expenditures  on  Highways,  Roads,  and  Streets. 
Data  collected  covered  the  expenditures  to  construct  and 
maintain  state,  county,  and  city  roads.  No  significant 
changes  were  found  in  this  category  t.nd  indicator  after 
the  base  closure. 


Economic  Snvirorjner.tal 
Categories 

Assessed  Value  of  Tangible  Property  Subject  to 
Local  Taxation.  Data  collected  represent  the  assessed 
values  on  which  general  property  taxes  were  levied  and 
the  actual  taxes  collected  for  each  fiscal  year.  Of 
particular  note  is  the  Average  Tax  Rate  per  $100  of 
Assessed  Value  indicator  which  is  directly  related  to 
the  tax  structure  and  atmosphere  of  the  commuraty. 

Only  the  Taxes  Levied  in  the  County  and  the 
Average  Tax  Rate  Per  $100  of  Assessed  Value  indicators 
showed  significant  changes  after  the  base  closure. 

Financial  Transactions.  Data  relating  to  the 
financial  operation  of  government  agencies  in  the  State  of 
California  and  T^airin  County  are  presented  in  this  category. 
In  general,  the  purpose  is  to  present  data  on  revenues, 
expenditures,  and  debt  for  each  of  the  county,  city,  and 
school  districts.  OrJLy  the  Bonded  Indebtedness  for  Marin 
County  indicator  showed  a significant  change  after  the 
base  closure. 

Taxable  Sales.  This  category  presents  data  on 
wholesale  and  retail  sales.  The  indicators  are  classified 
according  to  the  seller’s  principal  line  of  business  with 
the  retail  sales  being  presented  in  several  indicat.-:rs  and 
the  wholesale  sales  only  under  the  "All  Cther  Outlets" 
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indicator.  Only  the  catch-all  indicator,  "Other  Retail 
Stores,"  showed  a significant  change  after  the  base  closure. 

Number  of  New  Housing  Units  Authorized  by  Building 
Permits . This  category  presents  data  on  California  build- 
ing permits  issued  for  the  combined  total  of  single  and 
multiple  housing  units.  No  significant  change  was  present 
in  this  category  and  indicator  after  the  base  closure. 

Social  Snvironmental 
Categories 


Vital  Statistics.  This  category  presents  data 
relating  to  the  health  and  welfare.  Indicators  presented 
are  population,  marriages,  live  births,  divorces,  annulments, 
and  deaths.  In  interpreting  data  on  these  indicators,  cer- 
tain limitations  must  be  recognized.  Crude  rates  for  vital 
events  are  heavily  influenced  by  age  and  sex  distributions 
within  the  populations  and  the  improvements  in  medical 
knowledge  and  techniques. 

I<'arriages,  divorces,  and  live  birth  indicators 
each  showed  a significant  change  after  the  base  closure. 


Average  Monthly  Smoloyment  Covered  by  the  Insurance 
Code.  This  category  presents  data  relating  to  the  civilian 
labor  force  of  California.  Employment  data  is  based  on  the 
number  of  employees  covered  by  the  California  Unemployment 
Insurance  Code,  and  for  the  agricultural  employees,  the 
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Disability  Insurance  Program.  Care  has  been  taken  in  the 
data  collection  process  to  insure  that  the  multiple  job- 
holders are  counted  only  once. 

The  wholesale  and  retail  trade  and  services  indi- 
cators showed  significant  changes  after  the  base  closure. 

Manufacturing  Firms.  This  category  presents  data 
on  the  number  of  manufacturing  firms,  all  classes  combined, 
existing  in  California  and  Marin  County.  No  significant 
change  resulted  in  this  category  and  indicator  after  the 
base  closure. 

Number  of  Telephones.  This  category  presents  data 
on  the  number  of  telephones  in  use  for  residence  and  busi- 
ness phones  and  their  combined  total.  The  residence  phone 
indicator  showed  a significant  change  after  the  base 
closure. 

First  Commitments  (Crimes)  Placed  Under  Youth 
Authority  Custody.  This  category  presents  data  showing 
the  number  and  procedural  movement  of  persons  under  com- 
mitment to  the  youth  authority  correctiora.1  agencies. 

Youth  population  data  indicate  the  total  number  of  youth 
within  the  specified  age  brackets.  No  significant  changes 
resulted  in  the  indicators  after  the  base  closure. 

Vehicle  Code  Convictions  and  Accidents.  This 
category  presents  data  for  the  number  of  vehicle  code 
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convictions,  all  classes,  and  the  number  of  fatal  and 
injury  accidents  involving  vehicles.  No  significant 
changes  were  present  after  the  base  closure. 

General  Relief  and  Aid,  This  category  presents 
data  for  general  relief  provided  by  the  County  Welfare 
Departments  to  needy  persons,  who  need  financial  assist- 
ance and  are  not  eligible  under  state  subverted  assistance 
programs  -such  as  the  Supplemental  Security  Income/State 
Supplemental  Program,  Aid  to  the  Blind  or  Needy  Disabled, 
etc.  The  data  related  to  aid  concentrates  on  financial 
assistance  for  children  under  21  years  of  age  who  are  in 
need  because  of  the  death,  continuous  absence,  incapacity, 
or  unemployment  of  a parent.  The  aid  data  cover  the  number 
of  families,  the  number  of  children,  and  the  dollar  expend- 
i cures.  No  significant  changes  were  present  in  the  indi- 
':ators  after  the  base  closure. 

Number  of  Public  High  School  Graduates.  This 
category  presents  data  on  the  number  of  high  school  gradu- 
ates produced  by  public  day.  and  evening  schools.  No  sig- 
nificant changes  occurred  in  this  indicator  after  the  base 
closure. 

Summar?/- 

Analysis  of  the  various  indicators  which  were 
significantly  changed  two  years  after  the  base  closure 


showed  that  the  changes  in  the  average  monthly  employment 
of  the  services  trade  area  and  the  taxable  sales  of  the 
catch-all  indicator,  "Other  Retail  Sales,"  were  the  orJ.y 
changes  that  could  be  classed  as  adverse  for  Karin  County, 
California.  The  other  indicators  which  changed  all  showed 
growth  to  the  economic  base  or  improvement  to  the  social 
climate  of  the  county.  To  relate  any  of  these  changes 
directly  to  the  base  closure  would  require  much  more  in- 
depth  analysis  of  the  factors  driving  the  trends  of  the 
indicators  than  was  possible  through  this  research  effort. 

Some  indicators  which  have  been  identified  as 
strong  economic  and  social  envirorumental  indicators  by 
past  research  efforts  could  not  be  analyzed.  The  data 
sources  either  changed  data  presentation  formats  from  year 
to  year  which  interrupted  the  continuity  of  the  time  series 
data  or  the  indicator  collection  program  had  not  been  in 
existence  a sufficient  length  of  time  to  provide  enough 
data  points  for  application  of  the  researchers'  analysis 
methodology. 
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Chapter  4 

GONCLUSICr.'S  AND  RECOMMENDATIONS 

Im-pact  on  Narin  County, 

California 

Based  on  the  data  that  was  collected  and  analyzed, 
there  appears  to  be  no  overall  adverse  environmental  impact 
on  the  neighboring  community  of  Marin  County,  California, 
as  a result  of  the  closure  of  Hamilton  AF3.  This  conclu- 
sion is  based  on  quantitative  analysis  via  the  research 
methodology  and  qualitative  support  provided  by  the  back- 
ground information  obtained  from  the  various  public  offi- 
cials contacted  and  the  researchers'  insight  into  the 
driving  forces  behind  the  various  indicators. 

Recommendations 

The  methodology  used  in  this  research  to  determine 
significant  changes  in  a neighboring  community  after  a base 
closure  has  not  been  used  before  and  should  be  further  vali- 
dated. The  validation  should  be  accomplished  by  further 
applications  of  the  methodology  to  base  closure  data  that 
has  been  previously  analyzed  v/ith  other  techniques  and  have 
known  impacts.  The  forecastina-  technique  should  also  be 
analyzed  in  depth  for  ways  to  reduce  the  lag  character- 
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istics  and  the  effects  on  its  predictive  capabilites  when 
lead  time  is  varied. 


A considerable  amount' of  computer  terminal  time 
could  be  saved  when  using  this  methodology  by  merging  the 
TCAST  and  graphics  program  together  and  by  revising  the 
TCAST  program.  The  merger  would  eliminate  the  manual 
creation  of  data  files  for  the  plots  after  each  forecast  is 
made.  TCAST  should  be  revised  so  that  the  terminal  opera- 
tor does  not  have  to  manually  search  out  by  trial  and  error 
the  optimum  alpha  and  smoothing  type  which  gives  the 
smallest  error  MAD.  This  search  can  be  internally  accom- 
plished by  the  computer  using  alpha  values  separated  by  an 
entered  interval,  such  as  0.001,  from  zero  to  the  raaxim'om 
alpha  desired  to  be  analyzed.  The  computer  would  then 
select  the  optimum  alpha  and  smoothing  type  itself  and  then 
continue  on  with  the  program  without  farther  operator  input. 
The  TCAST  program  should,  additionally,  be  modified  to  cal- 
culate the  total  f'LAD  by  internally  determining  the  absolute 
value  of  the  difference  between  each  forecast  and  actual 


data  points,  then  compute  the  average  of  their  sum.  This 
MAD  should  be  multipli'ed  by  an  entered  factor  selected  for 
a specified  Safety  Interval  and  plotted  by  the  merged 


TCAST/graphics  program. 


KONEY’/^ELL’S  TCAST  TIME  SERIES 
FORECASTi:iG  COMPUTER  FROGRAIvI 


[ The  TCAST  computer  program  has  been  typically 

applied  to  forecasting  sales,  profits,  prices,  customer 
demand,  inventory  levels,  production  loads,  growth,  eco- 
nomic indicators,  and  natural  and  physical  phenomena.  .The 
program  makes  four  fundamental  analyses  to  provide  useful 
forecasts i 

1.  Cyclic  analysis  of  past  data 

2.  Trend  analysis  of  past  data 

3.  Error  analysis  for  comparing  forecast  with 
actual  data 

4.  Synthesis  of  analyses  to  form  a forecast  (9*1-1) 

The  TCAST  program  performs  intrinsic  analysis  on 

regular  discrete  time  series  and  then  synthesizes  a fore- 
cast. An  intrinsic  analysis  attempts  to  describe  the 
behavior  of  a variable  on  the  basis  of  exhibited  character- 
istics, and  is  not  concerned  with  external  (cause  and  effect) 
relationships.  The  program  performs  a cyclic  analysis,  which 
indicates  any  regularly  recurring  behavior,  and  a trend  anal- 
ysis, which  indicated  the  prevailing  tendency  or  direction. 
Human  judgment,  discontinuities,  and  results  of  other 
analyses  can  be  interjected  into  both  analysis  and  synthesis 
through  a base  time  series  (9«1-1). 

^1 
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Since  all  forecasting  methods  are  fallible,  it  is 
impossible  to  forecast  the  future  with  absolute  certainty. 
In  attempting  to  forecast  the  future,  two  precautions 
should  be  observed* 

1.  Do  not  take  the  future  for  granted,  and 

2,  Do  not  become  overconfident  in  any  forecasting 
technique  (9«3~1)* 

Before  any  analyses  are  made,  the  TOAST  program 
subtracts  the  base  series  data  from  the  actual  data  to 
compensate  for  the  researchers ' inputted  knowledge  about 
the  phenomena  under  examination.  This  leaves  a residue 
which  provides  the  basis  for  further  analyses.  When  the 
forecast  is  synthesized,  the  base  series  is  added  back  in 
to  give  a forecast  relevant  to  the  actual  data  (9«3“l)t 

An  autoregressive  type  of  analysis  is  made  to 
determine  the  most  significant  cyclic  effects  that  are 
exhibited  by  the  time  series.  After  the  length  or  period 
of  any  cyclic  tendencies  of  the  data  is  determined,  the 
cyclic  effects  are  subtracted  from  the  raw  data  residue, 
and  later  added  back  to  form  a composite  forecast  (9«3~1)* 

Exponential  smoothing  techniques  are  used  to 
determine  the  trend  tendencies  of  the  data  after  it  is 
corrected  for  cyclic  effects.  Exponential  smoothing  is 
merely  a convenient  method  for  calculating  weighted  moving 
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averages  (9  0~1)«  The  basic  equation  of  exponential  smooth- 
ing is 

Sl^  = o<  + (1  - <X  ) Sl^_^;t  = 1,  2,  3,  ....  n 

0 < 1 

where  Sl^  is  the  exponentially  smoothed  average  through  time 
t,  is  the  smoothing  constant  which  must  be  less  than  one, 
and  X*  is  the  most  recent  data  value  added  to  the  average 
(9i^-l). 

The  exponential  smoothing  technique  computes  an 
average  for  all  past  data,  but  the  effect  the  remote  data 
has  on  the  current  average  is  determined  by  the  selection 
of  the  smoothing  constant.  For  values  of  o<  near  one,  remote 
responses  have  little  effect  on  the  average?  for  o<  near 
zero,  they  carry  nearly  equal  weight  as  the  current  data 
in  computing  the  current  average  of  the  data  (5»^10). 

The  theory  of  selection  of  the  best  smoothing  con- 
stant involves  very  high  level  mathematics.  The  TCAST 
computer  program  allows  the  researcher  to  select  several 
different  «'s  for  which  the  program  performs  an  error 
analysis.  The  objective  of  the  error  analysis  is  to  choose 
the  smoothing  constant  and  the  order  of  smoothing  which 
will  minimize  the  error  in  the  forecast  over  the  time  in- 
terval the  forecast  is  made.  The  program  provides  an  error 
measure  value  and  the  researcher  continues  to  supply  dif- 
ferent o<  's  until  he  has  reached  the  smallest  error 
measure  value  (9«3~6). 
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First,  second,  and  third  order  smoothing  methods 


are  us ?d  by  the  TOAST  program.  First  order  corresponds  to 
data  v/hich  is  nearly  constant  in  value  over  successive  time 
intervals.  Second  order  corresponds  to  data  with  a linear 
change  over  successive  time  intervals.  And,  third  order 
corresponds  to  quadratic  rate  of  change  of  the  data  over 
successive  time  intervals  (9  0-5)  • 

Generally,  the  smoothing  constant  and  order  of 
smoothing  which  yield  the  most  accurate  forecast  repre- 
sents a compromise  between  stability  and  responses.  A 
forecast  model  which  does  not  respond  quickly  enough  intro- 
duces intolerable  errors  due  to  its  sluggishness,  whereas  a 
system  that  is  not  stable  enough  will  respond  too  quickly 
and  create  large  errors  due  to  overshoot  (9«3"6). 

After  all  analyses  have  been  made,  the  results  are 
combined  or  synthesized  to  form  a composite  forecast.  The 
power  and  accuracy  of  the  TOAST  computer  program  method  of 
forecasting  is  due  to i (1)  parameters  are  optimized  for 
exponential  smoothing  and,  (2)  the  most  significant 
results  of  several  methods  are  combined  to  develop  a 
composite  forecast  which  gives  more  accurate  results 
than  any  one  method  used  independently  (9»3“6). 


STEP  BY  STEP  METHODOLOGY  PROCEDURE 
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The  purpose  of  this  appendix  is  to  provide  the 
reader  with  a very  basic  and  detailed  step-by-step  pro- 
cedure for  applying  the  methodology. 

FORECAST! 

1.  The  Honeywell  TCAST  program  is  accessed  under  FORTRAN 
by  the  command  RUN  SL.LIB/TCAST.R.  For  this  run  the 
instructions  will  be  requested,  then  the  print 
option  5 ASK  given. 

2.  The  problem  title  is  entered,  then  the  lead  time  of  two 
years,  the  horizon  of  two  years,  no  specific  smoothing 
type  choice  value,  and  the  range  of  values  to  be 
analyzed  for  the  run. 

3.  The  yearly  actxial  data  prior  to  the  base  closure  is 
entered  with  the  1E15  on  the  first  and  last  line  to 
indicate  that  base  points  are  not  to  be  used. 

4.  After  reprinting  the  above  information,  the  program 
will  select  a dominant  cycle  which  is  not  used  since 
the  data  content  is  not  felt  to  be  of  cyclic  nature; 
therefore,  a cycle  of  1 is  entered, 

5.  This  step  searches  for  the  alpha  with  the  smallest 
error  MAD  for  each  smoothing  type  by  a trial  and  error 
approach  toward  the  optimum  alpha  to  three  decimal 
places. 


i 


46 


6,  'ffhen  no  additional  alpha's  are  required  and  the 


carriage  is  returned,  the  program  automatically  lists 
the  optimum  alpha  and  smoothing  type  from  the  alpha 
trials  in  Step  5«  This  smoothing  type  and  alpha  are 
then  manually  entered. 

7.  The  forecast  is  directed  to  the  terminal  which  pro- 
vides the  forecast,  actual,  and  error  for  each  year 
begirjiing  with  the  seventh  period.  Also  provided  is 
some  statistical  information. 

8.  The  actual  data,  forecasted  data,  smoothing  type,  and 
alpha  is  transcribed  to  the  table.  The  MAD  is  cal- 
culated by  adding  the  absolute  value  of  the  errors 
(difference  between  actual  and  forecast)  for  each 
forecasted  period  and  calculating  the  mean  of  the 
sum.  The  mean  value  is  the  and  is  entered  on 
the  table. 

9.  The  90fo  + Safety  Interval  is  computed  by  multiplying 
the  MAD  by  2.062  and  entering  the  result  in  the  table. 

10,  Steps  1 through  9 should  be  completed  for  both  the 
county  and  the  state.- 

PLOT: 

11,  A data  file  must  be  established  for  the  yearly  actual 
data  (including  data  gathered  for  after  the  base 
closure)  and  the  yearly  forecasted  data  with  each 
point  preceded  by  the  year,  listed  in  the  following 


order:  County  Actual,  County  Forecast,  State 
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Actual,  State  Forecast 


12.  The  plot  program  is  then  called  up  under  the  system 
CARDIN.  Lines  11^0,  1150,  1170,  and  1180  must  be 
changed  for  each  county  indicator  which  changes  the 
y-axis  title,  range,  and  divisions.  Lines  1210  and 
1220  are  changed  to  center  the  plot's  title  and  to 
name  it.  Lines  1580,  1590,  lolO,  and  1620  must  be 
changed  for  each  state  indicator  which  changes  the 
y-axis  title,  range,  and  divisions.  Line  19^0  is 
changed  to  access  the  data  file.  These  are  the  only 
lines  required  to  be  changed  for  each  indicator, 

13.  The  plot  program  is  then  run.  When  the  graph  is 
obtained,  the  90^5  Safety  Interval  is  drawn  on  the 
graph.  The  table  is  then  annotated  as  to  the 
decision  made  using  the  decision  scheme. 
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SYSTEI4  ??ORTRAN 

OLD  OR 

READY 

♦RUN  SL.LI3/TCAST.R 


ENTER  •?•  FOR  INSTRUCTIONS 
PILES  ( PRINT  OPTION) 

-? 

El^EH  THE  INPUT  AND  OUTPUT  PILE  DESCRIPTIONS 
AND  THE  OPTIONAL  PRINT-OUT-LF/EL  OPTION. 

THE  FILEDSSCR’S  ARE  DELIMITED  3Y  'i'  . A SINGLE  ELAJK 
MUST  PRECEDE  THE  PRINT  OPTION.  A NULL  FILE  IMPLIES 
THE  TERMINAL.  THE  PRINT  OPTIONS  ,^S— 

COMPLETE  — PRINT  EVERYTHING 

ASK  — ASK  ABOUT  PRINTING  EACH  SECTION 

PART  — ASK  ABOUT  CYCLIC  ERRORS,  FORECAST  TREND 

& FORECAST  DATA.  DON’T  PRINT  ANY  OTHER  DATA 
LEAST  — PRINT  ONLY  CYCLIC  ERROR  & TREND 
ANY  DATA  NOT  PRINTED  WILL  BE  WRITTEN  ON  THE  OUTPUT  FILE 
FIRST  LETTER  ABBREVIATION  IS  OK. 

IF  NOT  ENTERED,  PART  IS  ASSUMED  PRINT  OPTION. 

SAMPLE  RESPONSES  MIGHT  BE— 

USERID/INPUT; OUTPUT  COMPLETE 
t OUTPUT 
= ? ASK 

ENTER  PROBLEM  TITLE- 
=DIVORCES  COUNTY 


PROBLEM  NAME  I 
DIVORCES  COUNTY 


ENTER  LEAD  TIME, HORIZON, SMOOTHING  TYPE,YSMALL,YLARGE- 

=2,2,0,200,1800 


ENTER  DATA, BASS  POINTS (ONE  PAIR/LINE) 

=3^1,1E15 

=389 

=415 

=460 

=476 

=613 

=641 


-564 

=706 

=669 


=1075 

=1089 
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=1228 

=1395 

=1E15 


DIRECT  INITIAL  DATA  TO  FILE(Y  OR  N)- 
=N 


INITIAL  DATA 

NUMBER  OF  RAW  DATA  POINTS—  14 
NUMBER  OF  BASE  DATA  POINTS—  0 
FORECAST  HORIZON—  2 
LEAD  TIME—  2 


Tllffi 

RAW  DATA 

1 

341.00000 

2 

389.00000 

3 

415.00000 

4 

460.00000 

5 

476.00000 

6 

613.00000 

7 

641.00000 

8 

564.00000 

9 

706.00000 

10 

669.00000 

11 

1075.00000 

12 

1089.00000 

13 

1228.00000 

14 

1395.00000 

DIRECT  CYCLIC  ERROR  TO  FILE(Y  OR  N)- 
=N 


CYCLIC  ERROR 
K ERR(K) 

1 1075.855316 

2 1101.164001 

3 1453.327835 

4 1422.065247 

5 895.961418 

6 2333.432892 

7 1841.893402 

PERIOD  OF  MOST  DOMINANT  CYCLE=  5 

PERFORM  ANALYSIS  FOR  PERIOD- 
=1 

Direct  cyclic  values  to  file- 

=N 
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i 


A 


CYCLIC  VALUES 


PERIOD*  0 
T C(T) 

DO  YOU  WANT  TO  TRY  A DIFFERENT  PERIOD  (Y  OR  N) 
=N 

DIRECT  TREND  ANALYSIS  TO  FILS- 
=N 


TREND  ANALYSIS 


ENTER  ALPHAS (MAX  OF  8) 


=.05  .1 

.15  .2 

.25  .3  .35  .4 

ALPHA  TYP  SM 

ERROR  MAD 

0.05000 

1 

447.35006 

0.05000 

2 

392.98180 

0.05000 

3 

343.30124 

0,10000 

1 

398.36845 

0.10000 

2 

309.54736 

0.10000 

3 

235.70770 

0.15000 

1 

359.18991 

0.15000 

2 

249.23763 

0.15000 

3 

171.70317 

0.20000 

1 

327.49536 

0.20000 

2 

206.39605 

0.20000 

3 

137.10807 

0.25000 

1 

301.54070 

0,25000 

2 

177.40132 

0.25000 

3 

116.36610 

0.30000 

1 

280.01322 

0.30000 

2 

157.20368 

0.30000 

3 

100.54250 

0.35000 

1 

261.92984 

0.35000 

2 

141.40401 

0.35000 

3 

106.59717 

0.40000 

1 

246,55278 

0.40000 

2 

129.68647 

0.40000 

3 

120.42355 
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ADDITIONAL  ALPHAS - 

=.^5  *5  *55  *6  .65  .666 


0.45000 

1 

234.02823 

0.45000 

2 

120.38822 

0.45000 

3 

135.09256 

0.50000 

1 

223.29714 

0.50000 

2 

114.39250 

0.50000 

3 

149.70646 

0.55000 

1 

213.88581 

0.55000 

2 

118.05204 

0.55000 

3 

163.69673 

0.60000 

1 

205.56733 

0.60000 

2 

124.19635 

0.60000 

3 

176.5933^ 

0.65000 

1 

198.16848 

0.65000 

2 

131.96121 

0.65000 

3 

191.30064 

0.66600 

1 

195.97236 

0 . 66600 

2 

134.60361 

0.66600 

3 

198.38591 

ADDITIONAL  ALPHAS- 

=.26  .27 

.28  .29  .30 

.31  .32 

0.26000 

1 

296.91659 

0.26000 

2 

172.929^6 

0.26000 

3 

112.90335 

0.27000 

1 

292.45981 

0.27000 

2 

168.68951 

0.27000 

3 

109.60844 

0.28000 

1 

288.16212 

0.28000 

2 

164.66507 

0.28000 

3 

106.46128 

0.29000 

1 

284.01571 

0.29000 

2 

160.84108 

0.29000 

3 

103.44436 

0.30000 

1 

280,01322 

0.30000 

2 

157.20368 

0.30000 

3 

100.54250 

0.31000 

1 

276.14771 

0.31000 

2 

153.74011 

0.31000 

3 

99.217^0 

0.32000 

1 

272.41265 

0.32000 

2 

150.43866 

0.32000 

3 

100.20486 

0.33000 

1 

268.80182 

0.33000 

2 

147.28858 

0.33000 

3 

102.03552 

0.34000 

1 

265.30938 

0.34000 

2 

144.28003 

0.34000 

3 

104.31147 
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rnimm 


=.306  .307 

.308 

.309  .310  .311 

0.30600 

1 

277.67791 

0.30600 

2 

155.10546 

0.30600 

3 

98.99407 

0.30700 

1 

277.29337 

0.30700 

2 

154.76164 

0.30700 

3 

98.93380 

0.30800 

1 

276.91018 

0.30800 

2 

154.41949 

0.30800 

3 

99.02769 

0.30900 

1 

276,52830 

0.30900 

2 

154.07899 

0.30900 

3 

99.12223 

0.31000 

1 

276.14771 

0.31000 

2 

153.74011 

0.31000 

3 

99.21740 

0.31100 

1 

275.76844 

0.31100 

2 

153.40286 

0.31100 

3 

99.31325 

0.31200 

1 

275.39047 

0.31200 

2 

153.06720 

0.31200 

3 

99.40972 

0.31300 

1 

275.01379 

0.31300 

2 

152.73315 

0.31300 

3 

99.50685 

0.31400 

1 

274.63839 

0.31400 

2 

152.40069 

0.31400 

3 

99.60462 

ADDITIONAL  ALPHAS - 
= .^6  .47  .48  .-49  .50 

0.46000  1 

0.46000  2 

0.46000  3 

0.47000  1 

0.47000  2 

0.47000  3 

0.48000  1 

0.48000  2 

0.48000  3 

0.49000  1 

0.49000  2 

0.49000  3 

0.50000  1 

0.50000  2 

0.50000  3 

0.51000  1 

0.51000  2 

0.51000  3 

0.52000  1 

0.52000  2 


.51  .52  .53  .54 

231.76328 

118.73056 

138.03895 

229.56014 

117.13357 

140.97820 

227.41629 

115.71895 

143.90560 

225.32936 

115.02772 

146.81650 

223.29714 

114.39250 

149.70646 

221.31746 

114.45455 

152.57115 

219.38834 

115.22717 
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0.52000 

3 

155.40640 

0.53000 

1 

217.50787 

0.53000 

2 

116.10834 

0.53000 

3 

158.20824 

0.54000 

1 

215.67426 

0.54000 

2 

117.05014 

0.54000 

3 

160.97289 

ADDITIONAL 

=.504  .505 

ALPHAS - 

.506  .507 

.508  .509 

0.50400 

1 

222.49907 

0.50400 

2 

114.15378 

0.50400 

3 

150.85562 

0.50500 

1 

222.30086 

0.50500 

2 

114.13907 

0.50500 

3 

151.14221 

0.50600 

1 

222.10315 

0.50600 

2 

114.20087 

0.50600 

3 

151.^2856 

0.50700 

1 

221.90596 

0.50700 

2 

114.26332 

0.50700 

3 

151.71466 

0.50800 

1 

221.70929 

0.50800 

2 

114.32642 

0.50800 

3 

152.00043 

0.50900 

1 

221.51312 

0.50900 

2 

114.39016 

0.50900 

3 

152.28593 

ADDIl'IONAL  ALPHAS - 


OPTIMUIVI  SMOOTHING  TYPE=3  ALPHA=0. 30700000 
WHAT  SMOOTHING  TYPE  AND  ALPHA- 

=3  .307 

DIRECT  FORECAST  DATA  TO  FILE- 
=N 

DIRECT  FORECAST  PLOT  TO  TERMINAL, OUTPUT  FILE,  OR  PLOT  FILE  (T,0,P) 
=T 


FORECAST  PLOT 

FORECAST  DATA 

BEGIN  FORECAST  AT  PSRICD- 
=1 


5^ 


USED  ALPHA 

0.30700 

TIME  RESIDUE 


TIME  0.20000E  03 


TYP  SM 

3 

COMPOSITE 

(.) 


ACTUAL 

(*) 


DIRECT  STATISTICAL  INFORMATION  TO  FILE- 
=N 

STATISTICAL  INFORMATION 

SI  = 1101.83907 

S2=  874.61324 

S3=  707.94559 


CEDI* 

1101.83907 

CED2* 

1329.06490 

CED3= 

1389.62306 

C2* 

100.66137 

C3= 

160.25836 

RC3= 

11.88456 

LEAST  SQUARES  CUR’^E  FIT 
Y=  150.473+  75.756*X 


ERROR 

0.18000E 


7 

551.08 

551.08 

641.00 

89.917 

7 

• 

• 

8 

715.05 

715.05 

564.00 

-151.05 

8 

* 

9 

789.06 

789.06 

706.00 

- 83.062 

9 

* 

• 

10 

693.74 

693.74 

669.00 

- 24.737 

10 

*. 

11 

801.58 

801.58 

1075.0 

273.42 

11 

• 

« 

12 

774.71 

774.71 

1089. 0 

314.29 

12 

• 

* 

13 

1228.8 

1228.8 

1228.0 

-0.78549 

13 

s 

14 

1379.3 

1379.3 

1395.0 

15.711 

14 

= 

15 

1540.9 

1540.9 

15 

• 

16 

1733.9 

1733.9 

16 

MEAN= 

VARIANCE* 


718.643 

106716.804 
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DIVORCES 


r 


1 


Y Pi!^v 

CoxintyC  ) 

State(THS) 

Actual 

Forecast 

Actual 

Forecast 

I960 

341 

44,04 

1961 

389 

46 

1962 

415 

48.03 

1963 

460 

50.14 

1964 

476 

52.51 

1965 

613 

63 

1966 

641 

551 

62,65 

54.24 

1967 

564 

715 

62.98 

63.17 

1968 

706 

789 

67.90 

67.90 

1969 

669 

694 

73.32 

70.36 

1970 

1075 

802 

107.31 

74.52 

1971 

1089 

775 

102.85 

80,03 

1972 

1228 

1229 

105.76 

106 

1973 

1395 

1379 

112.86 

117.45 

1974 

1308 

1541 

117.22 

124.64 

1975 

1346 

1734 

124,24 

131.97 
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SYSTEM  7F0RTRAN 
OLD  OR  NEW-OLD 
OLD  FILE?  DIVOR 
READY 
•LIST 


010  i960 
020  1961 
030  1962 

040  1963 
050  1964 

060  1965 
070  1966 
080  1967 
090  1968 
100  1969 
110  1970 
120  1971 
130  1972 

140  1973 
150  197^^ 
160  1975 
170  1966 
180  1967 
190  1968 
200  1969 
210  1970 
220  1971 
230  1972 
240  1973 
250  1974 
260  1975 
270  i960 
280  1961 
290  1962 
300  1963 
310  1964 
320  1965 
330  1966 
340  1967 
350  1968 
360  1969 
370  1970 
380  1971 

390  1972 
420  1973 
430  1974 
440  1975 
450  1966 
460  196? 
470  1968 
480  1969 
490  1970 


341 

III 

460  

476 

613 

641 

564 

706 

669 

1075 

1089 

1228 

1395 

1308 

13^6 

551 

715 

789 

694 

802 

775 

1229 

1379 

15^1 

173^ 

44.04 

46.00 
48.03 
50.14 

52.51 

63.00 
62.65 
62.98 
67.90 
73.32 
107.31 

102.85 
105.76 

112.86 
117.22 
124.24 
5^.24 

§2*17 

67.90 

70.36 

7^.5Z 
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500  1971  80.03 
510  1972  106.00 
520  1973  117.45 
530  1974  124.64 
540  1975  131.97 

ready 


SYSTEM  7CARDIN 
OLD  OR  NEW-OLD 
OLD  FILE?  GRAFHD 
READY 
•RUN 

SNUTflB  ±±  0107^- 
•LIST 

1000 t±  ±±NORM,R(SL) 

1010fiirENTiWP1191.AFIT/SLG  TUCKER/PATRICK  77A 

1020$ I MS J2 I 1, SEND  PLOT  TAPE  TO  PLOTTER  ••USE  BLACK  INK^^  (G012B, 

WP1191 

10 30$ I OPTION I FORTRAN , NOMAP 
1040$  tFORTY « NFORM, NLNO 

1050  CALL  USTART 

1051  CALL  USETC’SMALL") 

1060  CALL  UDAREA(0. ,11..0.,8.5) 

1070  CALL  UPSET( 'SETDASH’,12.) 

1080  CALL  UOUTLN 

1090  CALL  UDAREA(1.,5.5.1.25.6.) 

1100  CALL  USET  ("XBOTH") 

1110  CALL  USET  C*YBCTH*') 

1120  CALL  USET("OWNSCALE") 


1220 

1230 

1235 

1240 


1340 


”TEXT”) 


1130  CALL  UPSET (XLA3”, "YEARN") 

1140  CALL  UPSET("YLAB","DIVORCES\") 

1150  CALL  UWIND0(1960., 1976., 200., 2000.) 
1160  CALL  UPSET("TICX",1.) 

1170  CALL  UPSET (TlCY ",5a) 

1180  CALL  UAXIS(1960., 1976., 200., 2000.) 

1190  CALL  USET ( 'DEVICE* ) 

1195  CALL  USETC'MEDI") 

1200  CALL  UM0VE(5.5.7.) 

1210  CALL  UDOIT( "3S04") 

1220  CALL  UWRITK "DIVORCESn","TEXT") 

1230  CALL  UM0VE(5.5,6.8) 

1235  CALL  USET( "SMALL") 

1240  CALL  UD0IT("3S05") 

1250  CALL  UWRITIC^  ACTUAL^' , "TEXT* ) 

1260  CALL  UD0IT( 'LFOl' ) 

1270  CALL  UPRNT1C+  FCRECASTx' , ' TEXT’ ) 

1280  CALL  UM0VE(3.3.6.1) 

1320  CALL  UDOIT( '3S12' ) 

1330  CALL  UPRNT1( 'MA.RIN  COUNTY  CALIFORNIAx' 
1340  CALL  USET( 'VIRTUAL' ) 
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•TEXT' ) 


1350  CALL  USETCSMLL*) 

1360  CALL  USET('SOFT’) 

1370  CALL  UDOIT( 'SETS') 

1400  DO  100  J=1,16 
1410  READ(5,101)YR1,D1 
1420  101  FCRMAT(U) 

1430  IF  (J.EQ.l)  CALL  UMOVS(YRl.Dl) 

1440  CALL  UPEN1(YR1,D1,"L*") 

1450  100  CONTINUE 

1460  DO  200  J=l,10 

1470  READ(5.101)YR2,D2 

1480  IF  (J.EQ.l)  CALL  UM0VE(YR2, D2) 

1490  CALL  UPEN1(YR2,D2,"D+’') 

1500  200  CONTINUE 
1510  CALL  USET('HARD') 

1520  CALL  USETCS&IALL") 

1530  CALL  UDAREA(5.5.10.,1.25,6.) 

1540  CALL  USETC’XSOTH") 

1550  CALL  USETCYBOTH") 

1560  CALL  USETCOWNSCALE") 

1570  CALL  UPSET("XLA3","YEARV) 

1580  CALL  UPSETC'YLAB",  “DIVORCES  THS\") 

1590  CALL  UWINDC(1960.,1976. ,20. ,200. ) 

1600  CALL  UPSETCTICX'M.) 

1610  CALL  UFSET("TICY'*,10.) 

1620  CALL  UAXIS(1960.,1976.,20.,200.) 

1625  CALL  USET( "DEVICE") 

1630  CALL  UM0VE(7.8,6.1) 

1660  CALL  UDOIT( 'BSIO') 

1670  CALL  UPRNTIC STATE  0F  CALIFORNIAV  . ' TEXT ' ) 
1680  CALL  USET( 'VIRTUAL') 

1690  CALL  USETCSr/IALL' ) 

1700  CALL  UDO IT ( 'SETS') 

1705  CALL  USETC'SOFT") 

1710  DO  300  J=1,16 

1720  READ(5,101)YR1,D1 

1730  I?  (J.EQ.l)  CALL  UM0VE(YR1,D1) 

17^0  CALL  UPEN1(YR1,D1,"L*") 

1750  300  CONTINUE 
1760  DO  400  J=l,10 
1770  READ(5.101)YR2,D2) 

1780  r?  (J.EQ.l)  CALL  UM0VE(YR2, D2) 

1790  CALL  UPEN1(YR2,D2, "D+") 

1800  400  CONTINUE 
1810  CALL  VEND 
1820  STOP 
1830  END 

1 840$ I LIBRARY  1 A1 , A2 , A3 , A4 
1850$ I EXECUTE 
1860$«LIMITS«13»35K 

1870$ I PRMFL I Al , R , R , GRAPHICS . LIB/GCS/GCS3 . 0 


1880$! PRMFL « A2 , R , R , GRAPHICS . LI3/GCS/CALC3 . 0 

1890$ I PRMFL I A3 , R , R , AF . LIB/CALLIB 

1900$ I PRMFL I A4 , R , R , GRADLIB/BATCH 

1910$  j FFILE 1 27 , F IXLNG/80 , BUFS IZ/81 

1920$iTAPE«27,XlD, , , , PLOT-TAPE/'rfR 

19 30$ « DATA: I* 

19^0$ iSELECTA : 77A51/DIVOR 
1980$iENDJ0B 


60 


DIVORCE 

* HCTUfit. 


I'jBCj  i'jfi4  rjfis  J‘J7J  rJ7f>  rjbu  rjtj4  rjfis  rj72  ij7s 

1DB2  1966  1970  1974  1962  1966  1970  1974 


DATA  AND  PLOTS 
Preface 

Yearly  actual  data  in  this  appendix  has  been 
extracted  from  the  California  Statistical  Abstract  for 
each  year,  I960  through  1976  (21).  Monetary  data  has 
been  adjusted  via  the  Consxuaer  Price  Index  to  1967 
dollars . 
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CONSUMER  FRIGE  INDEX 


Y ear 

County { ) 

S 

Actual 

Forecast 

Actual 

I960 

87.8 

88.2 

1961 

88,9 

89.3 

1962 

90.3 

90.5 

1963 

91.5 

91.9 

1964 

92.9 

93.5 

1965 

94.7 

95.^ 

1966 

97.1 

97.3 

1967 

100.0 

n/a 

100.0 

1968 

104.5 

104.1 

1969 

110.2 

109.3 

1970 

115.8 

114.9 

1971 

120.1 

119.1 

1972 

124.3 

123.1 

1973 

131.5 

130.2 

1974 

144.4 

1^3.5 

1975 

159.9 

158.5 

Forecast 


Smoothing  Type 
Alpha 
MAD 

90‘fo±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Sienificant  Change 


Forecast 


I 
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MILEAGE  OF  ROADS 


County(  HND) 

State ( THS) 

Actual 

Forecast 

Actual 

Forecast 

I960 

9.^0 

150 

1961 

9.39 

150 

1962 

9.54 

152 

1963 

9.9^ 

155 

10.10 

156 

1965 

10.24 

164 

1966 

12.85 

10.41 

171 

156 

1967 

9.83 

10.58 

163 

163 

1968 

10.70 

13.81 

158 

171 

1969 

10.58 

10.58 

162 

169 

1970 

10.72 

10.68 

164 

165 

1971 

11.78 

10.56 

166 

165 

1972 

12.08 

10.71 

166 

166 

' 

1973 

13.14 

12.08 

170 

167 

197^ 

12.45 

12.72 

170 

168 

1975 

12.04 

14.05 

171 

171 

Forecast 


irnoothing  Type 
Alpha 


State 


2 


TOTAL  EXPENDITURES  ON  HIGHWAYS,  ROADS, 
AND  STREETS 


TOTAL  EXPENDITURES  ON  HIGHWAYS.  ROADS,  + STREETS 


NET  TAXABLE  ASSESSED  VALUE 


■ 


County (MIL) 

State(BIL ) 

Actual 

Actual 

Forecast 

I960 

277 

33.3 

1961 

301 

35.3 

1962 

327 

36.8 

1963 

364 

38.2 

1964 

407 

39.3 

1965 

453 

41.4 

1 966 

496 

496 

43.7 

43.6 

1967 

535 

560 

46.2 

46.0 

1968 

538 

613 

46.7 

49.0 

1969 

506 

651 

^5.5 

52 

1970 

522 

628 

45.8 

51.3 

1971 

570 

539 

46.8 

46.8 

1972 

587 

522 

48.4 

^5.5 

1973 

577 

586 

45.8 

46.6 

1974 

612 

619 

, 

45.8 

49.5 

1975 

610 

598 

46,2 

44.6 

} 


NET  TAXABLE  ASSESSED  VALUE 

* ACTUAL 
+ FORECAST 


1 9L61  ZC6I  8961  F96I  0961 
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TAXES  LEVIED  IN  CITY 


TAXES  LEVIED  IN  COUNTY 


Year 

1 

County (MIL) 

State(BIL) 

Actual 

Actual 

Forecast 

I960  ^ 

6.2 

1 

.796 

1961 

6.7 

.857 

1962 

7.3 

.906 

1963 

9.1 

.946 

1964 

10 

1.009 

1965 

9.9 

1.045 

1965 

11.9 

10.6 

1.116 

1.101 

1967 

12.9 

11.3 

1.190 

1.162 

1963 

12.8 

13.1 

1.265 

1.244 

1969 

12.8 

14.7 

1.303 

1.336 

1970 

14.2 

15.3 

1.579 

1.428 

1971 

17.2 

15.3 

1 

1.732 

1.478 

1972 

17.1 

16.2 

1.698 

1.767 

1973 

15.8 

18.7 

1.529 

2.015 

.1974 

15.7 

19.8 

1.575 

2.024 

1975 

15.1 

19.1 

1.606 

1.781 

Forecast 

Smoothing  Type 

Aloha 

MAD 

90^5+ 

Safety  Interval 

De 

cision  Scheme 

Inside 

Safety  Interval 

Outsid 

e Safety  Interval 

Sign 

if leant  Change 

State 


3 


TAXES  LEVIED  IN  COUNTY 

* flCTUfiL 


196 


fiCTUI 

KORE( 


196 


TAXES  LEVIED  TOTAL 


County ( MIL) 


Actual 


22.0 

25.6 

29.6 

33 

35.1 
43 

49.1 

53.8 

54.8 

54.2 
59 

66.9 

69.6 

66.2 

68.6 

67.3 


tate(siL) 


48.9 

55.4 

62.9 
68 

66.4 
61 

64.1 


Actual 

Forecast 

2.47 

2.70 

1 

2.88 

1 

3.05 

3.27 

3.53 

3.86 

3.83 

4.11 

4.16 

^+.39 

4.59 

^.51 

^.85 

4.98 

5.12 

5.35 

5.11 

5.54 

5.64 

5.11 

6.14 

5.14 

6.26 

5.23 

5.25 

Forecast 


Smoothing  Type 
Aloha 
KAD 

9C>j±  Safety  Interval 


i)  on  ■ 


-nside  oaiety  u 
Outside  Safety  ! 
Sisnificanx  C: 


Slate 


79 


I 


AVERAGE  TAX  RATE  PER  $100  OF  ASSESSED 

VALUE 


Y 

County ( ) 

State(  ) 

Actual 

Forecast 

Acrual 

Forecast 

I960 

7.96 

7.42 

1961 

8.51 

7.65 

1962 

9.07 

7.82 

1963 

9.06 

8 

1964 

9.37 

8.31 

1965 

9.48 

8.53 

1966 

9.9 

9.74 

8.84 

8.62 

1967 

10.06 

10.01 

8.9 

9.15 

1968 

10.19 

10.43 

9.39 

9.53 

1969 

10.71 

10.72 

9.92 

9.55 

1970 

11.31 

10.90 

10.85 

10.06 

1971 

11.74 

11.33 

11.43 

10.77 

1972 

11.85 

11.95 

11.44 

12.05 

1973 

11.46 

12.53 

11.15 

12.9'^ 

1974 

11.20 

12.84 

11.24 

12.62 

1975 

11.02 

12.60 

11.33 

11.98 

Forecast 


ASSESSED  VALUATION  OF  TOTAL  TANGIBLE 
PROPERTY  SUBJECT  TO  LOCAL  TAXATION 


VRLUE  OF  TOT  TRNG  PROP  SUBJ  TO  LOCRL  TRX 


136 


FINANCIAL  TRANSACTIONS  CONCERNING 
COUNTIES  RECEIPTS 


INfiNCIflL  TRANSACTIONS  FOR  COUNTIES— RECEIPTS 

* ACTUAL 


9G1 


FINANCIAL  TRANSACTIONS  CONCERNING 
COUNTIES  PAYMENTS 


^NCIRL  TRflNSRCTIONS  FOR  COUNT IES--PRYMENTS 

» flcniflL 


FINANCIAL  TRANSACTIONS  CONCERNING 
COUNTIES  BONDED  INDEBTED 


h 


[N  TRflNSRCTIONS  FOR  COUNT  I ES--BOND  INDF.BT 


196 


FINANCIAL  TRArSACTIONS  CONCERNING 
CITIES  RECEIPTS 


Y_ear  - 

County  ( MIL) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

5.27 

1.55 

1961 

5.80 

1.65 

1962 

6.44 

1.74 

1963 

6.92 

1.88 

1964 

8.36 

1.99 

1965 

9.02 

2.10 

1966 

9.79 

9.80 

2.22 

2.22 

1967 

10.15 

10.64 

2.33 

2.38 

1968 

11.83 

11.40 

2.48 

2.52 

1969 

11.57 

11.50 

2.62 

2,64 

1970 

12.52 

13.65 

2.70 

2.81 

1971 

13.28 

12.94 

2.88 

2.96 

1972 

14,63 

13.81 

3.07 

3.04 

1973 

16.02 

14,6? 

3.39 

3.21 

1974 

17.27 

16.41 

3.36 

3.42 

1975 

16.25 

18.21 

3.42 

3.80 

Forecast 


smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


X I X 


Not  Determinable 


•IN  TRfiNSfiCTIONS  FOR  C I T I FS--RECE I PTS 

X fiCTUflL 
♦ FORECAST 


1961 


FINANCIAL  TRA^SACTIONS  CONCERNING 
CITIES  PA1I.IENTS 


County  (MIL ) 

State(  3II) 

Actual 

Forecast 

Actual 

I960 

5.10 

1.57 

1961 

5.48 

1.70 

1962 

5.57 

1.81 

1963 

6.94 

1.90 

1964 

7.39 

2.02 

1965 

8.31 

2.11 

1 966 

10.40 

9.42 

2.26 

2.26 

1967 

10.16 

10.52 

2.35 

2.39 

1968 

10.76 

13.9^ 

2.47 

2.57 

1969 

10.84 

12.48 

2.58 

2.67 

1970 

12.21 

12.22 

2.76 

2.78 

1971 

12.93 

11.46 

2.94 

2.89 

1972 

13.86 

13.56 

3.13 

3.08 

1973 

13.85 

14.58 

3.28 

3.29 

1974 

15.85 

15.72 

3.32 

3.51 

1975 

16.50 

14.89 

3.56 

3.69 

FINANCIAL  TRANSACTIONS  CONCERNING 
CITIES  BONDED  INDEBTEDNESS 


County (mil) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

1.80 

1.52 

1.68 

1.58 

2.04 

1.75 

1.88 

1.80 

1.83 

1.83 

1.88 

1.89 

2.30 

1.90 

1.95 

1.95 

2.08 

1.90 

1.99 

2.02 

2.36 

2.56 

2.12 

2.10 

2.11 

2.32 

2.28 

2.15 

1.91 

2.62 

2.30 

2.27 

3.26 

2.21 

2.38 

2.44 

3.34 

1.74 

2.50 

2.52 

5.79 

3.81 

2.64 

2.6o 

5.86 

4.32 

2.46 

2.72 

5.28 

8.07 

2.45 

2.86 

iaMlifJiHiE 


Smoothing  Type 
Alpha 
MAD 

909? ± Safety  Interval 


Decision  i>cheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


X X 


Not  Determinable 


95 


[N  TRfiNSflCTIONS  FOR  CITIFS--BOND  INDEBT 

» ACTUAL 
♦ FORECAST 


FINANCIAL  TRANSACTIONS  CONCERNING 
SCHOOL  DISTRICTS  RECEIPTS 


Y psa  Y* 

County (MIL) 

S 

X CAX 

■ 1 

Actual 

Forecast 

Actual 

I960 

26.2 

2.49 

1961 

28.5 

2.71 

1962 

32.6 

2.96 

1963 

38.4 

3.16 

1964 

41.6 

3.38 

1965 

47 

3.68 

1966 

52.6 

52.1 

4.03 

1967 

56.1 

58.8 

4.40 

1968 

63.2 

65.8 

4.83 

1969* 

55.7 

69.4 

4.53 

1970 

48.1 

76.8 

4.12 

1971 

49.2 

63.8 

4.39 

1972 

52 

46 

4.56 

1973 

52.4 

42 

4.76 

1974 

53 

46 

4.83 

1975 

48.9 

4.84 

State(BIL) 


Forecast 


4.75 

5.22 

5.74 

5.27 

4.36 

4.32 

4.52 

4.83 


♦Not  Available  I Made  linear  estimate  between  I968  and  1970 


Forecast  I 

\ Co  Vint 

state 

FINANCIAL  TRANSACTIONS  CONCERNING 
SCHOOL  DISTRICTS  PAYMENTS 


County (MIL) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

1 

26.2 

2.47 

1961 

31.4 

1 

1 

1 

2.71 

1962 

34  1 

2.94 

1963 

36.7 

1 

3.14 

1964 

4l 

3.35 

1965 

46.1 

3.59 

1966 

51.6 

47.4 

4.04 

3.83 

1967 

55.7 

54.4 

^.33 

4.15 

1968 

59.2 

61.2 

4.61 

4.71 

1969  * 

53.7 

65 

4.34 

5.12 

1970 

48.2 

67.5 

4.07 

5.44 

1971 

48.4 

54.3 

4.34 

5.02 

1972 

51.^ 

42.7 

4.56 

4.37 

1973 

50.6 

44.3 

4.62 

4.38 

1974 

51. 

51.5 

4.68 

4.62 

1975 

51.8 

50.9 

4.80 

4.73 

*Not  Available  I Made  linear  estimate  between  1968  and  1970 


Forecast 


Smoothing  Type 
Aloha 
MAD 

0%±  Safety  Interval 


Decision  Scheme 


rv 

er 

ge 


Count 


2 


99 


JCIflL  TRflNSflCTIONS  FOR  SCHOOL  DIST--PflYMENTS 


196 


FINANCIAL  TRANSACTIONS  CONCERNING 
SCHOOL  DISTRICTS  BONDED 
INDEBTEDNESS 


Y 

County (MIL) 

S 

Actual 

Forecast 

Actual 

i960 

34.2 

j 

3.37 

1961 

50.4 

3.81 

1962 

51.2 

4,29 

1963 

50.3 

4.38 

1964 

50.8 

4.74 

1965 

51.3 

4.86 

1966 

52.8 

54.6 

5.35 

1967 

53.1 

54.8 

5.54 

1968 

53.5 

55.8 

5.91 

1969* 

40,2 

55.9 

4.28 

1970 

26.9 

55.9 

2,64 

1971 

25.9 

42.3 

2.52 

1972 

24.1 

24.1 

2.38 

1973 

21.1 

17.3 

2.18 

1974 

17.9 

14.5 

1.94 

1975 

14.8 

12.2 

1.72 

State (BIL ) 


Forecast 


5.10 

5.30 

5.80 

6.07 


I Count 

mm 

state 

1 2 1 

2 

♦Not  Available  I Made  linear  estimate  between  I968  and  1970 


Forecast 


Smoothing  Type 
Alpha 
MAD 

± Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Sisriificant  Chanse 


FIN  TRANSACTIONS  FOR  SCHL  DIST--BOND  INDEBT 


1960  1964 

1962 


TAXABLE  SALES  - APPAREL  STORES 


TAXABLE  SALES  --  APPAREL  STORES 

•4  ACTUfl!. 


1974 


TAXABLE  SALES  - GENERAL  MERCHANDISE 
STORES 


Year 

County (mil) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

17.4 

2.80 

1961 

17.7 

2.93 

1962 

19 

3.16 

1963 

21.2 

3.3^ 

1964 

28.5 

3.69 

1965 

32.8 

3.93 

1966 

36 

36 

4.12 

4.12 

1967 

34.2 

41.7 

4.26 

4.42 

1968 

35.9 

44.1 

4.48 

4.59 

1969 

36.4 

37.6 

4.63 

4.66 

1970 

35.9 

38.4 

4.60 

4.88 

1971 

36.6 

38.2 

4.71 

5 

1972 

41.6 

36.5 

4.96 

4.82 

1973 

46.7 

37.3 

5.13 

4.90 

1974 

43.8 

46 

4.98 

5.24 

1975 

42.9 

5^ 

4.86 

5.45 

Forecas* 

County 

State 

Smoothing  Type 
Alpha 
MAD 

90;^±  Safety  Interval 

2 

2 

. 666 

7SIE 

4.4 

.1‘5‘5 

9.07 

.D32D 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

i 

X i X 

Not  Determinable 

TRXflBLF.  SRLF.S  --  DFNFRRL  MFRCHRNDISF  STORFS 

* fiCTURL 


107 


TAXABLE  SALES  - FOOD  STORES 


Year 

C ounty  ( MIL) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

16.2 

1.51 

1961 

17.9 

1.58 

1962 

19.6 

1.56 

1963 

20.9 

1.77 

1964 

22.1 

1.86 

1965 

23.7 

1.97 

1966 

25.1 

24.5 

2.05 

2.05 

1967 

25.9 

26.3 

2.20 

2.18 

1968 

27.8 

27.9 

2.38 

2.25 

1969 

29.3 

28.4 

2.48 

2.43 

1970 

29.7 

30.5 

2.56 

2.67 

1971 

32.3 

32.2 

2.64 

2.74 

1972 

32.3 

32.1 

2.68 

2.78 

1973 

32.3 

35.2 

2.68 

00 

1974 

32.7 

3^.7 

2,84 

2,82 

1975 

32.6 

33.8 

2,32 

2.76 

Forecast 

County 

State 

Smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 

2 

2 

. 5^5 

, tbbtt 

.75 

. OH 

.T»55 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

X 

X 

Vo 

109 


TfiXRBLE  SALES  --  FOOD  STORES 

» (iCTUHL 


I960  1964  1966  1972  1976  I960  1064  1968  1972  1976 

1962  1966  1970  1974  1962  1966  1970  1974 


TAXABLE  SALES  - PACKAGED  LIQUOR  STORES 


111 


196 


TAXABLE  SALES  - EATING  AND  DRINKING 
PLACES 


Tfear 

County (mil) 

State  (BIL  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

18.1 

1.93 

1961 

20 

2 

1962 

20.9 

2.11 

1963 

22.4 

2.22 

1964 

24.4 

2.42 

1965 

25 

2.52 

1966 

26.5 

26.5 

2.67 

2.67 

1967 

26.9 

28 

2.75 

2.78 

1968 

27.8 

29.8 

2.83 

2.94 

1969 

28.1 

30.4 

2.93 

2.99 

1970 

30.2 

31.1 

2.97 

3.03 

1971 

32.1 

31.1 

3.04 

3.12 

1972 

37.2 

32.7 

3.48 

3.12 

1973 

39.8 

3^.9 

3.72 

3.18 

1974 

40.5 

40.3 

3.80 

3.85 

1975 

42 

44.8 

3.85 

4.19 

Forecast 


moothing  Type 
Alpha 
MAD 

0/5±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count 


2.09 


X 


State 


113 


TAXABLE  SALES  --  EATING  + DRINKING  PLACES 


— C7)CDP^  ao^_ivrcr:ya 

114 


196 


TAXABLE  SALES  - HOXE  FURNISHINGS 
AND  APPLIANCES 


Year 

County  (mil) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

8.3 

1.17 

1961 

8.5 

1.18 

1962 

9.3 

1.25 

1963 

10.5 

1.36 

1964 

11.3 

1.46 

1965 

12 

1.47 

1966 

12.6 

12.6 

1.41 

1.41 

1967 

12.5 

13.^ 

1.31 

1.45 

1968 

13.8 

14 

1.38 

1.43 

1969 

12.9 

13.6 

1.35 

1.35 

1970 

12.6 

15 

1.27 

1.37 

1971 

13.7 

13.7 

1.33 

1.36 

1972 

14.8 

12.8 

1.44 

1.30 

1973 

15.8 

14 

1.51 

1.32 

1974 

17 

15.7 

1.43 

1.40 

1975 

15.8 

17.1 

1.3^ 

1.4? 

Forecast 

County 

State 

Smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 

2 

1 

_ . .527 

—asaasi 

1 

BScama 

2^ 

.165  1 

Decision  Scheme 

-1 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

X 

X 

No 

115 


TRXflBLE  SRLES  --  HONE  FURNISHING  + RPPLIRNCES 

K flCTUflL 
♦ rORECflST 


196 


TAXABLE  SALES  - BUILDING  MATERIAL  AND 
FARM  IMPLEMENTS 


C ounty  ( MIL) 

State(BIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

14 

1.62 

1961 

14.7 

1.65 

1962 

17.1 

1.77 

1963 

22.7 

1.96 

1964 

23.8 

2 

1965 

23 

1.87 

1966 

17.9 

17.9 

1.76 

1.84 

1967 

15.5 

19.1 

1.65 

1.87 

1968 

17.3 

19.2 

1.85 

1.86 

1969 

18.4 

18.8 

1.93 

1.82 

1970 

16 

18.8 

1.75 

1.85 

1971 

19.5 

19 

1.98 

1.89 

1972 

24.4 

18.7 

2.28 

1.87 

1973 

26.9 

19.1 

2.55 

1.92 

1974 

26 

20.4 

2.52 

2.04 

1975 

24.6 

22 

2.36 

2.22 

Forecast 


Count 


Decision  scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


State 


117 


TfiXRBLF.  SALES  — BLDG  MATFiRIAL  + FARM  IMPLEMENTS 

« fiCTUfiL 
♦ I ORECflST 


■# 

TAXABLE  SALES  - SERVICE  STATIONS 


Year 

County (MIL) 

State(BIL  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

3.3 

.557 

1961 

3.5 

• 

00 

00 

1962 

3.7 

.608 

1963 

3.8 

.622 

1964 

3.8 

.645 

1965 

4 

. 660 

1966 

4.1 

4.1 

.704 

.682 

1967 

4 

4.3 

.752 

.706 

1968 

4.4 

4.4 

.762 

.755 

1969 

4.4 

4.3 

.781 

.818 

1970 

4.2 

4.6 

.743 

.843 

1971 

4.2 

4.7 

.818 

,860 

1972 

15.8 

4.5 

2.093 

.812 

1973 

26.5 

4.39 

3.578 

.359 

1974 

29.2 

15.4 

4.215 

2.223 

1975 

30.1 

30.7 

3.967 

4.341 

TAXABLE  SALES  --  OTHER  RETAIL  STORES 


197< 


TAXABLE  SALES  - RETAIL  STORES  TOTALS 


Year 

C ounty (MIL ) 

State (BIL  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

144 

17.6 

1961 

149 

18 

1962 

161 

19.4 

1963 

182 

20.6 

1964 

202 

22 

1965 

215  / 

22.6 

1966 

2W 

219 

23.3 

23.3 

1967 

222 

239 

23.5 

24.6 

1968 

243 

245 

25.1 

25.6 

1969 

250 

245 

25.8 

26 

1970 

244 

263 

25 

27.3 

1971 

260 

272 

26.4 

28.3 

1972 

295 

263 

29.7 

27.6 

1973 

323 

275 

32.3 

28.2 

1974 

314 

314 

31.9 

31.2 

1975 

317 

353 

31.4 

34.8 

TAXABLE  SALES  --  RETAIL  STORES  TOTAL 

■*  fiCTURL 


1350  1364  1360  1372  1376  1360  1364  1360  1372  1976 

1962  1966  1370  1374  1952  1966  1970  1974 


TAXABLE  SALES  - ALL  OTHER  OUTLETS 


Y ©a.r 

County  (mil) 

State  ( BIl) 

Actual 

Forecast 

Actual 

Forecast 

I960 

38.8 

7.65 

1961 

42.3 

7.77 

1962 

45.1 

8.20 

1963 

49.4 

8.62 

1964 

50.1 

9.18 

1965 

49 

9.71 

1966 

47.3 

50.4 

10.72 

10.35 

1967 

47.2 

51.8 

10.39 

11.07 

1968 

54.9 

51.7 

11.04 

12.48 

1969 

58 

51.3 

11.57 

11.67 

1970 

56.6 

55 

11.28 

12.07 

1971 

65.2 

59 

11.45 

12.63 

1972 

71.7 

60.7 

12.42 

11.85 

1973 

72.7 

66.3 

13.37 

11.64 

1974 

76 

73.2 

13.81 

13.04 

1975 

72 

78 

13.24 

14.69 

TAXABLE  SALES  --  ALL  OTHER  OUTLETS 

» nCTUflL 
4 FORECAST 


r 


TAXABLE  SALES  - TOTALS  ALL  OUTLETS 


Y 

County (MIL) 

State(BIL ) 

X wCLX 

Actual 

Forecast 

Actual 

Forecast 

I960 

182 

1 

26.3 

1961 

192 

26.9 

1962 

206 

28.7 

1963 

231 

30.4 

1964 

252 

32.4 

1965 

266 

33.4 

1966  ! 

265 

265 

35.3 

35.3 

1967 

270 

290 

35.1 

37.2 

' 1968 

298 

300 

37.5 

39.3 

1969 

308 

306 

38.8 

39.2 

1970 

300 

327 

37.6 

41 

1971 

325 

1 

343 

39.3 

42.5  j 

1972 

366 

340 

43.6 

40.9 

1973 

395 

1 

355 

1 

47.4 

41.5 

1974 

391 

392 

47.4 

46.2 

1975 

1 389 

431 

46.4 

51.8 

Forecast  I County  I State 


smoothing  Type 

Alpha  I I .300 

MAD 

90^±  Safety  Interval 


Decision  Schene 


Inside  Safety  Interval 
Outside  Safety  Interval 

Significant  Change  I Not  Determinable 


L29 


1 


TAXABLE  SALES  --  TOTALS  ALL  OUTLETS 

< ncTuni. 


NUT-IBER  OF  NEW  HOUSING  UNITS  AUTHORIZED 
3Y  BUILDING  PERMITS 


Year 

Co\mty(THS) 

1 State  (tHS) 

Actual 

Forecast 

Actual 

Forecast 

I960 

2.41 

195 

1961 

2.69 

212 

1962 

3.80 

250 

1963 

4.60 

306 

1964 

3.21 

262 

1965 

2.29 

180 

1966 

1.60 

2.42 

99 

195 

1967 

1.14 

2.42 

111 

195 

1968 

1.53 

2.42 

161 

195 

1969 

1.63 

2.42 

185 

195 

1970 

1.16 

2.41 

187 

195 

1971 

2.89 

2.41 

246 

195 

1972 

3.40 

2.41 

268 

195 

1973 

3.47 

2.41 

216 

195 

1974 

1.41 

2.41 

127 

195 

1975 

1.15 

2.42 

132 

195  1 

Forecast 

CouT'.ty 

State 

Smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 

2 

1 

rroi 

.001 

.96 

msoBmm 

1.98 

97.3  1 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

X 

X 

No  i 

MARRIAGES 


r 


Y 

County (HND) 

State (THS  ) 

Actual 

Forecast 

Forecast 

i960 

7.20 

105 

1961 

7.46 

110 

1962 

7.89 

114 

1963 

9.50 

121 

1964 

9.26 

129 

1965 

10.53 

136 

1966 

11.37 

10.40 

144 

149 

1967 

12.99 

11.72 

150 

156 

1968 

13.77 

12.80 

162 

164 

1969 

14.60 

14.76 

167 

168 

1970 

16.86 

15.77 

172 

183 

1971 

16.44 

16.56 

168 

185 

1972 

17.70 

19.13 

176 

186 

1973 

18.60 

18.62 

169 

169 

1974 

16.47 

19.5^ 

161 

179 

1975 

17.85 

20.44 

155 

164 

1 


135 


MflRRIflGFiS 


inn 


LIVE  3IRTKS 


Year 

County ( THS) 

State(THS) 

Actual 

Forecast 

Actual 

I960 

3.36 

372 

1961 

3.41 

381 

1962 

3.41 

378 

1963 

3.36 

381 

1964 

3.38 

375 

1965 

3.24 

355 

1966 

3.07 

3.36 

338 

376 

1967 

3.12 

2.94 

337 

371 

1968 

3.05 

2.58 

339 

361 

1969 

3.10 

3.14 

353 

352 

1970 

3.15 

3.01 

363 

347 

1971 

2.88 

3.23 

330 

347 

1972 

2.39 

3.36 

306 

351 

1973 

2.21 

2.30 

298 

343 

1974 

2.16 

1.07 

312 

330 

1975 

2.11 

1.52 

317 

316 

County { ) 

State  CtHS  ) 

Actual 

Forecast 

Actual 

. Forecast 

I960 

341 

44,04 

1961 

389 

46 

1962 

415 

48.03 

1963 

460 

50.14 

1964 

476 

52.51 

1965 

613 

63 

1966 

641 

551 

62.65 

54.24 

1967 

564 

715 

62.98 

63.17 

1968 

706 

789 

67.90 

67.90 

1969 

669 

694 

73.32 

70.36 

1970 

1075 

802 

107.31 

74.52 

1971 

1089 

775 

102.85 

80. 03 

1972 

1228 

1229 

105.76 

106 

1973 

1395 

1379 

112.86 

117.45 

1974 

1308 

1541 

117.22 

124.64 

1975 

1346 

173^ 

124.24 

131.97 

Forecast 


Count 


State 


3 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


139 


ANNULMENTS 

» ACTUAL 


1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 


Actual 


1.05 

1.01 

1.13 

1.12 


1.22 


1.27 

1.28 
1.30 
1.37 
1.43 
1.46 
1.51 
1.58 
1.53 
1.41 
1.51 


County(  THS) 


Forecast 


State(THS ) 


Forecast 


Smoothing  Type 
Alpha 
MAD 

90%±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count 


143 


DfiflTHS 

« ACTUAL 


AVERAGE  MONTHLY  EMPLOYMENT  COVERED  BY 
THE  INSURANCE  CODE  - ALL  INDUSTRIES 


County(THS) 

State  (MIL) 

Actual 

Forecast 

Actual 

Forecast 

i960 

18.1 

3.83 

1961 

19.4 

3.89 

1962 

20.3 

4.07 

1963 

22.4 

4.22 

196A. 

24.5 

4.58 

1965 

26.0 

4.72 

1966 

26.4 

26.4  * 

5.03 

4.92 

1967 

27.2 

29.1 

5.16 

5.12 

1968 

29.0 

30.2 

5.38 

5.47 

1969 

31.3 

30.9 

5.62 

5.58 

1970 

31.5 

32.4 

5.58 

5.80 

1971 

32.2 

34.8 

5.52 

6.04 

1972 

37.2 

35.5 

6.18 

5.90 

1973 

40.9 

35.8 

6.65 

5.67 

197^ 

42.3 

40.2 

6.86 

6.55 

1975 

43.5 

45.2 

6.84 

7.29 

Forecast 


omoothing  Type 
Alpha 
MAD 

90fa±  Safety  Interval 


Decision  icherie 


terv 
nter 
ange 


VG  MONTHLY  EMPLOYMENT  --  RLL  INDUSTRIES 

* fiCTUflL 


AVERAGE  MONTHLY  EMPLOYMENT  COVERED  BY 
THE  INSURANCE  CODE  - AGRICULTURE, 
FORESTRY,  AND  FISHING 


■ 


Y 

County  ( HND) 

State (THS) 

Actual 

Forecast 

Actual 

Forecast 

I960 

1961 

1962 

1963 

1964 

7.81 

00 

vr\ 

CM 

1965 

7.95 

289 

1 966 

7.83 

289 

1967 

8.11 

278 

1968 

8.36 

269 

1969 

9.04 

234 

1970 

8.97 

8,92 

278 

278 

1971 

9.21 

10.25 

270 

281 

1972 

10.25 

9.69 

284 

282 

1973 

10.39 

9.73 

308 

281 

1974 

10.77 

11.74 

330 

283 

1975 

10.98 

11.56 

337 

292 

I 


flVG  MONTHLY  EMPLOYMLNT  --  MINING 

X HCTUHl 


YEAR  YEAR 


Y eer 

County (THS ) 

State ( THS) 

Actual 

Forecast 

Actual 

Forecast 

I960 

3.07 

295 

1961 

3.36 

294 

1962 

3.45 

307 

1963 

4.19 

329 

1964 

4.08 

340 

1965 

3.65 

324 

1 966 

2.66 

3.07 

305 

306 

1967 

2.43 

3.07 

275 

308 

1968 

2.48 

3.07 

291 

308 

1969 

2.77 

3.07 

311 

305 

1970 

2.46 

3.07 

303 

304 

1971 

2.67 

3.07 

301 

305 

1972 

3.13 

3.07 

320 

305 

1973 

3.36 

3.07 

345 

305 

1974 

3.30 

3.07 

330 

307 

1975 

3.25 

3.07 

303 

312 

State 


AVERAGE  MONTHLY  EMPLOYIffiNT  COVERED  BY 
THE  INSURANCE  CODE  - MANUFACTURING 


Year 

County{  THS) 

State (MIL) 

Actual 

Forecast 

Actual 

Forecast 

i960 

2.38 

1.31 

1961 

2.43 

1.31 

1962 

2.57 

1.38 

1963 

2.56 

i 

1.40 

1964 

2.68 

1.39 

1965 

3.01 

1.41 

1966 

3.41 

2.64 

1.53 

1.42 

1967 

3.60 

2.89 

1.59 

1.44 

1968 

3.52 

3.24 

1.64 

1.55 

1969 

3.92 

1 

3.48 

1.66 

1.65 

1970 

3.28 

3.51 

1.55 

1.72 

1971 

2.90 

3.78 

1.47 

1.75 

1972 

3.13 

3.^5 

1.53 

1.65 

1973 

3.54 

3.08 

1.64 

1 

1.53 

1974 

3.76 

3.11 

1.69 

1 

1.52 

1975 

3.14 

3.40 

1.59 

1.63 

AVERAGE  MONTHLY  EMPLOYMENT  COVERED  3Y 
THE  INSURANCE  CODE  - TRANSPORTATION 
AND  PUBLIC  UTILITIES 


CountyC  THS) 
Actual  Forecast 

1.42 


State ( THS ) 


Actual 


Forecast 


1.43 

1.45 

1.46 

1.69 

1.78 

1.80 

1.85 

1.98 

2.09 

2.20 

2.17 

2.12 

2.18 

2.28 

2.17 


1.75 

1.85 

1.96 

2.18 

2.43 
2.20 
2,06 
2.11 
2.18 

2.44 


Forecast 

Smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count: 


TW 


State 


40.2 


155 


MONTHLY  EMPLOYMLNT-TRflNS 


AVERAGE  MONTHLY  EI-IPLOYMENT  COVERED  BY  ; 

THE  INSURANCE  CODS  - WHOLESALE  AND  i 

RETAIL  TRADE  J i 


Year 

County (THS) 

State  (MIL ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

6.14 

1.07 

1961 

6.58 

1.08 

1962 

6.88 

1.12 

1963 

7.38 

1.17 

1964 

8.16 

1.22 

1965 

8.98 

1.27 

1966 

9.31 

9.29 

1.33 

1.33 

1967 

9.60 

9.74 

1.35 

1.39 

1968 

10.29 

10.56 

1.42 

1.47 

1969 

10.93 

11.26 

1.50 

1.49 

1970 

11.25 

11.50 

1.5^ 

1.55 

1971 

11.74 

11.87 

1.55 

1.64 

1972 

12.66 

12.63 

1.62 

1.68 

1973 

13.59 

13.35 

1.71 

1.67 

1974 

13.86 

13.68 

1.76 

1.72 

1975 

14.76 

14.20 

1.79 

1.84 

Forecast 

IKEB5B9H 

State 

Smoothing  Type 
Alpha 
MAD 

90^t  Safety  Interval 

1 

3 

.299 

.175 

.037  .. 

.361  . 

.076 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

X 

X 



Yes 

157 


MONTHLY  EMPLOYMENT--WHOLESflLF.  + RETAIL  TRADE 

» flCTUflL 


AVERAGE  MONTHLY  EMPLOYMENT  COVERED  BY 
THE  INSURANCE  CODE  - FINANCE, 
INSURANCE,  AND  REAL  ESTATE 


1 

Y 

C ounty ( THS ) 

Actual 

State (THS  ) 


Actual 


1960 

1961 

1962 

1963 

1964 

1965 

1 966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 


1.12 

1.20 

1.28 

1.52 

1.67 

1.69 

1.78 

1.84 

1.99 

1.82 

1.93 

2.22 

2.70 
3.34 
3.47 

4.08 


1.78 

1.91 

2.03 

2.11 

2.24 

2.14 

2.14 

2.36 

2.85 

3.61 


Smoothing  Type 
Alpha 
MAD 

90% t Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Inxerval 
Significant  Change 


State 


3 


AVERAGE  MONTHLY  EMPLOYMENT  COVERED  BY 
THE  INSURANCE  CODE  - SERVICES 


Y oar* 

County ( THS) 

State (MIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

3.22 

.556 

1961 

3.60 

.591 

1962 

3.93 

.626 

1963 

4.40 

.661 

1964 

4.86 

.702 

1965 

5.38 

.739 

1 966 

5.81 

5.51 

.851 

.785 

196? 

6.3^ 

6.54 

.905 

.836 

1968 

7.09 

7.07 

.955 

.97 

1969 

7.98 

7.64 

1.030 

1.066 

1970 

8.49 

8.51 

1.064 

1.124 

1971 

8.58 

9.62 

1.069 

1.199 

1972 

9.55 

10.24 

1.211 

1.227 

1973 

10.59 

10.09 

1.323 

1.200 

1974 

10.86 

10.91 

1.382 

1.3^0 

1975 

11.28 

12.17 

1.430 

1,496 

Forecast 


Smoothing  Type 
Alpha 
MAD 

90-%±  Safety  Interval 


Inside  C5afety  Int 
Outside  Safety  In 
3i,gnificant  Cha; 


State 


3 


r:uT.-iBER  OF  ma?:ufacturi':g  ?ir:-s 


C ounty ( ) 

State (THS ) 

Actual 

Actual 

Forecast 

I960 

1961 

1962 

1963 

128 

28.3 

1964 

124 

28.4 

1965 

133 

28.8 

1966 

135 

29.3 

1967 

148 

29.4 

1963 

155 

15^ 

29.9 

29.9 

1969 

176 

163 

30.6 

30.4 

1970 

166 

188 

30 

31.3 

1971 

169 

172 

30.1 

30.1 

1972 

173 

172 

30.5 

30 

1973 

188 

176 

32.1 

30.5 

1974 

205 

195 

33.9 

33 

1975 

r orecasi 


Decision  Scheme 


Inside  oaiety  Interval 
Outside  Safety  Ir.'erval 
Sisnificant  Char.ae 


State 


3 


r 


Y pan 

County(THS) 

3tate(lv;iL ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

1961 

1962 

1963 

1964 

1965 

84.8 

7.47 

1966 

89.9 

7.89 

1967 

94.7 

8.28 

1968 

99.6 

8.72 

1969 

103.5 

9.04 

1970 

107 

9.37 

1971 

111.3 

111.4 

9.74 

9.74 

1972 

117.2 

116.7 

10.20 

10.22 

1973 

122.2 

121.9 

10.74 

10.69 

1974 

129.6 

128.4 

11.24 

11.19 

1975 

135.7 

134.6 

11.50 

11.81 

Forecast 


onoo'hing  Type 
Alpha 
MAD 

9C^±  Safety  Interval 


.27 


1 


• C64 


NUMBER  OF  TELEPHONES  --  RESIDENCE 

« ACTUAL 


196 


NUMBER  OF  TELEPHONES 


BUSINESS 


Year 

County  ( THS) 

State (MIL) 

Actual 

Actual 

Forecast 

I960 

1961 

1962 

1963 

196!^ 

1965 

26.3 

3.13 

1966 

27.^ 

3.30 

1967 

28.5 

3.46 

1968 

30.2 

3.65 

1969 

31.3 

3.86 

1970 

30.4 

3.94 

1971 

32.2 

32.2 

4.02 

4.02 

1972 

34.9 

32.5 

4.18 

4.22 

1973 

36.3 

33.8 

^.36 

4.36 

197^ 

36 

36.4 

4.52 

4.53 

1975 

37.5 

38.7 

4.65 

4.72 

1 1 \ bJ— 1 

State 

Smoothing  Type 
Aloha 
MAD 

9C/?±  Safety  Interval 

3 

.208 

.226 

.01 

3. 

.021 



Inside  Safety  Interval 
Outside  Safety  Interval 
Significa.nt  Change 

X 

X 

No 

167 


NUMBER  OF  TELEPHONES 


NUI.13ER  OF  TELEPHONES  - TOTAL 


Y 

C ounty  ( THS) 

State (MIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

7^.1 

7.82 

1961 

80 

8.30 

1962 

86.6 

8.85 

1963 

94.2 

9.3^ 

1964 

103.5 

9.98 

1965 

111 

10.59 

1966 

117.3 

117.3 

11.19 

11.02 

1967 

123.2 

126.1 

11.73 

11.75 

1968 

129.8 

131.7 

12.36 

12.37 

1969 

13^.9 

136.7 

12. 39 

12.88 

1970 

137.4 

142.8 

13.31 

13.55 

1971 

143.6 

147 

13.75 

14.03 

1972 

152.1 

147.1 

14.38 

14.32 

1973 

158.6 

153.^ 

15.10 

14.69 

1974 

165.7 

164.3 

15.76 

15.^3 

1975 

173.2 

171.8 

16.45 

16.32 

Forecast 


Smoothing  Type 
Alpha 
MAD 

90% ± Safety  Interval 


Decision  Scheme 


nt 

In 

ha 


Count 


2 


State 


2 


169 


YOUTH  POrULATICN  - AGES  18-20 


Year 

County(THS) 

State (MIL) 

Actual 

Forecast 

Actual 

Forecast 

I960 

4.37 

.605 

1961 

3.32 

.575 

1962 

3.44 

.595 

1963 

6.93 

.704 

1964 

7.32 

.734 

1965 

8.20 

.815 

1966 

8.71 

8.71 

.849 

.829 

1967 

9.72 

9.84 

.944 

.935 

1968 

10.12 

10.40 

.966 

.954 

1969 

9.92 

11.35 

.968 

1.078 

1970 

7.61 

11.74 

.987 

1.071 

1971 

10.36 

11.27 

1.012 

1.027 

1972 

10.03 

8.23 

1.046 

1.031 

1973 

10.33 

10.34 

1.202 

1.055 

1974 

9.02 

10.58 

1.137 

1.099 

1975 

9.11 

10.87 

1.157 

1.358 

i*  orecast 


omoothing  Type 
Alpha 
MAD 

90fo±  Safety  Interval 


Decision  Schene 


FIRST  COKKITMENTS  PLACED  UNDER  YOUTH 
AUTHORITY  RATE  PER  100,000  YOUTH 
POPULATION  - JUVENILE 


County( 


Forecast 


Actual 


Forecast 


32.2 

37.5 
23.2 
19.9 

29.1 

33.1 

35.8 

29.5 

28.8 


148.8 

170.3 

134.3 

93.3 

71.7 
57.9 

37.3 

16.7 

19.8 

32.3 


Forecast 


cinoothing  Type 
Alpha 
MAD 

90%±  Safety  Interval 


Decisior  scheme 


Inside  Safe'./  Interval 
Outside  Safety  Interval 
Significant  Change 


175 


FIRST  COMMITMENTS  PLACED  UNDER  YOUTH 
AUTHORITY  RATE  PER  100,000  YOUTH 
POPULATION  - CRIMINAL 


County(  ) 

State ( ) 

Actual 

Forecast 

Actual 

Forecast 

23 

o . 

30 

258 

87 

245 

29 

193 

41 

179 

24 

189 

1 

11 

23.9 

158 

183.6 

10 

23.9 

151 

178.3 

0 

23.8 

158 

154.3 

20 

23.7 

117 

138.3 

66 

23.^ 

156 

137.1 

68 

23.4 

155 

108.8 

60 

23.8 

121 

124.7 

29 

24.3 

107 

55 

24,6 

130 

116.4 

44 

24.7 

136 

98.2 

Forecast 


Smoothing  Type 
Alpha 
MAD 

0%±  Safety  Interval 


Decision  Scheme 


Inside  Saiety  Interval 
.Outside  Safety  Interval 
Significant  Change 


Count 


177 


FIRST  COr^MITMENTS  PLACED  UNDER  YOUTH 
AUTHORITY  RATE  PER  100,000  YOUTH 
POPULATION  - TOTAL 


« 


Year 

Co\inty(  ) 

State ( ) 

Actual 

Forecast 

Actual 

Forecast 

1960 

64 

170 

1961 

92 

‘ 

190 

1962 

60 

176 

1963 

34 

177 

1964 

32 

161 

1965 

20 

173 

1966 

37 

36.8 

149 

149.1 

1967 

7 

25.9 

130 

169.7 

1968 

12 

33.1 

119 

134.9 

1969 

35 

16.1 

112 

104.4 

1970 

44 

13.4 

92 

92 

1971 

46 

27.5 

78 

89.2 

1972 

31 

38.2 

65 

65.1 

1973 

28 

43.3 

64 

49.2 

1974 

29 

35.3 

70 

36.9 

1975 

25 

30.6 

80 

44.3 

Forecast 

County 

State 

Smoothing  Type 
Alpha 
MAD 

90^t  Safety  Interval 

1 

2 

7^50 

TSH 

16.3 

11.2 

33.6 

23.1  _ 

Decision  Scheme 

Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 

X 

X 

No  1 

179 


L 


FIRST  COMMITMENTS  --  TOTAL 

K mCTUAL 
4 FORECAST 


COMVICTIONS  FOR  VEHICLE  CODE  VIOLATIONS 


V oar* 

County(THS) 

Actual 

Forecast 

i960 

12.3 

1961 

14.8 

1962 

14.9 

1963 

15.9 

1964 

19 

1965 

21.3 

1966 

25 

25 

1967 

27 

27.9 

1968 

29.1 

33.4 

1969 

32.4 

34.1 

1970 

32.2 

34.8 

1971 

35.4 

38.6 

1972 

34.2 

34.7 

1973 

33.9 

39.1 

1974 

41.0 

34.2 

1975 

47.4 

31.8 

State  (MIL) 


Actual  Forecast 


2.71 

2.94 

2.98 

3.23 
3.49 
3.69 

3.82 

3.96 

3.96 

4.21 

4.28 

4.29 
3.93 

3.98 

4.24 
4.75 


4.18 

4.29 

4.20 

4.^7 

4.54 

4.Z+7 

3.86 

3.85 


Forecast 


Smoothing  Type 
Alpha 
MAD 

0^±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count 


3 


State 


2 


X X 


Not  Determinable 


181 


ACTUAL 


1Q60  1964 

1962 


NUI/IBER  OF  FATAL  AND  INJURY  ACCIDENTS 


Y ear 

County (HND) 

State (THS  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

6.11 

103 

1961 

6.97 

109 

1962 

8.30 

122 

1963 

9.31 

132 

1964 

10.92 

144 

1965 

11.45 

148 

1966 

11.20 

11.20 

155 

155 

1967 

12.67 

12.63 

157 

162 

1968 

13.63 

13.18 

161 

169 

1969 

13.75 

14.33 

164 

171 

1970 

12.80 

15.50 

163 

173 

1971 

12.03 

16.09 

164 

175 

1972 

16.91 

15.58 

177 

172 

1973 

16.01 

14,54 

176 

171 

1974 

15.^3 

17.05 

164 

182 

1975 

15.92 

17.81 

172 

184 
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MAD 

0?5t  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Ir.  erval 
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TOTAL  GENERAL  RELIEF  EXPENDITURES 


Year 

County (THS) 

State  (mil  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

169 

29.4 

1961 

193 

33.4 

1962 

221 

32.1 

1963 

227 

28.4 

1964 

247 

26 

1965 

218 

20 

1966 

274 

218 

19.1 

18.71 

1967 

242 

218 

23.4 

6.87 

1968 

232 

236 

25.9 

11.88 

1969 

324 

238 

29.9 

29.89 

1970 

261 

236 

38.3 

36.03 

1971 

154 

265 

49.1 

42.12 

1972 

182 

264 

42.4 

58.13 

1973 

237 

227 

39.7 

76.16 

1974 

239 

212 

36.1 

41,12 

1975 

260 

220 

39.3 

28.14 

Forecast 

County 

State 

Smoothing  Type 
Alpha 
MAD 

90%±  Safety  Interval 

1 

3 

.332 

.576 

49.8 

11.5 

EISEVHHHH 

Decision  Scheme 

X 

X 

No 

TOTAL  GENERAL  RELIEF  EXPENDITURES 

* flCTUflL 


YEAR  year 


AID  TO  FAMILIES  WITH  DEPENDENT  CHILDREN 
FAMILIES 


Y 

County  (HND) 

State  ) 

Actual 

Forecast 

Actual 

Forecast 

I960 

3.11 

75.2 

1961 

3.81 

85.9 

1962 

3.75 

87.5 

1963 

3.92 

91.2 

1964 

4.88 

116.4 

1965 

6.20 

134.3 

1966 

7.83 

5.59 

159.1 

158.1 

1967 

9.53 

7.62 

190.5 

185.8 

1968 

10.06 

9.96 

207.1 

219.5 

1969 

12.66 

12.22 

265.1 

263.4 

1970 

17.74 

12.46 

359.2 

265.8 

1971 

20.05 

15.66 

442.5 

364.3 

1972 

19.64 

22.97 

439.6 

539 

1973 

15.17 

25.88 

412.3 

656.5 

1974 

15.11 

23.66 

398.2 

542 

1975 

16.24 

14.97 

435.8 

387.3 

r 
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AID  TO  FAMILIES  WITH  DEFENDEN'"  CHILDREN 
CHILDREN 


Y oar' 

County(  HND) 

State (THS) 

Actual 

Forecast 

Actual 

Forecast 

i960 

7.87 

209 

1961 

9.76 

240 

1962 

9.75 

252 

1963 

10.11 

265 

1964 

12.77 

352 

1965 

16.25 

403 

1966 

18.44 

15.69 

478 

473 

1967 

23.60 

21.52 

564 

554 

1968 

22.98 

24.96 

593 

654 

1969 

26. 66 

32.14 

714 

766 

1970 

34.33 

30.19 

917 

752 

1971 

39.63 

33.11 

1084 

909 

1972 

32.56 

43.94 

1031 

1246 

1973 

27.06 

51.98 

937 

1491 

1974 

24,90 

38.24 

888 

1242 

1975 

26.34 

23.18 

941 

887 

Forecast 


Smoothing  Type 
Alpha 
MAD 

90^±  Safety  Interval 


Decision  scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count 


State 
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AID  TO  FAMILIES  WITH  DEPENDENT  CHILDREN 
EXPENDITURES 


County (MIL) 

State (MIL ) 

1 

Actual 

Forecast 

Actual 

Forecast 

I960 

.635 

i 

160 

1961 

,812 

183 

1962 

.893 

197 

1963 

• 

00 

00 

197 

1964 

1.012 

231 

1965 

1.366 

290 

1 

1966 

1.650 

1.225 

332 

271 

1967 

2.016 

1.720 

372 

363 

1968 

2.130 

2.188 

404 

432 

1969 

2.571 

2.715 

477 

484 

1970 

3.152 

2.848 

602 

514 

1971 

3.608 

1 

3.322 

801 

598 

1972 

3.514 

4,084 

913 

773 

1973 

2,892 

4,702 

812 

1072 

1974 

2.365 

4,432 

719 

1245 

1975 

2.373 

3.163 

739 

1041 

1 

Forecast 


Smoothing  Type 
Alpha 
MAD 

9 0f}±  Safet?/-  Interval 


Decision  icheme 


Inside  Safety  Intervaj. 
Outside  Safety  Interval 
Significant  Change 


Count 
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1D60  1964 

1962 


AID  TO  FAMILIES  WITH  DEPENDENT  CHILDREN 
BOARDING  HOMES  AND  INSTITUTIONS 
CHILDREN 


Year 

C ounty ( ) 

State ( THS5 

Actual 

Forecast 

Actual 

Forecast 

I960 

83 

12.9 

1961 

103 

14.5 

1962 

94 

14.8 

1963 

91 

16.4 

1964 

102 

18.1 

1965 

122 

20.1 

1966 

168 

119 

22.3 

23.2 

1967 

169 

168 

25.6 

25.2 

1968 

168 

272 

28 

27.9 

1969 

170 

212 

31.3 

33.2 

1970 

178 

166 

33.3 

34.1 

1971 

186 

158 

34.6 

38.6 

1972 

170 

180 

33.6 

37.5 

1973 

150 

197 

30.9 

36.4 

1974 

168 

141 

31.4 

29.4 

1975 

186 

94 

30.2 

21.8 

Forecast  County  1 State 


smoothing  Type 
Alpha 
MAD 

0%±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 

Outside  Safety  Interval  i x | x 

Significant  Change  |Not  Determinable 
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AID  TO  FAMILIES  WITH  DEPENDENT  CHILDREN 
BOARDING  HOMES  AND  INSTITUTIONS 
EXPENDITURES 


1 

County(THS) 

State (MIL) 

1 1 

Actual 

Forecast 

Actual 

Forecast 

I960 

77 

11.9 

1961 

109 

13.7  1 

1962 

103 

15.3 

1963 

115 

16.7 

1964 

122 

19.5 

1965 

140 

22.4 

1966 

188 

146 

25.9 

25.8 

1967 

208 

169 

29.3 

29.6 

1968 

205 

241 

33.6 

34.2 

1969 

202 

277 

38.4 

38 

1970 

224 

262 

44.8 

43.3 

1971 

249 

237 

52.5 

49.2 

1972 

211 

249 

55.8 

57.9 

1973 

226 

281 

55.4 

68.5 

1974 

217 

222 

56.2 

69.1 

1975 

262 

221 

62.8 

61 

Forecast 


Smoothing  Type 
Alpha 
MAD 

9Q%±  Safety  Interval 


Decision  Scheme 


Inside  Safety  Interval 
Outside  Safety  Interval 
Significant  Change 


Count 
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State 
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NUMBER  OF  PUBLIC  HIGH  SCHOOL  GRADUATES 


HISTORY  OF  HAMILTON  AIR  FORCE  BASE, 

CALIFORNIA 

A bill  introduced  into  Congress  on  3 July  1930,  by 
Representative  Florence  3.  Kahn  of  San  Francisco  and  signed 
into  law  by  President  Herbert  Hoover,  authorized  construc- 
tion of  an  air  field  at  Karin  Meadows.  On  28  Kay  1931  the 
air  base  was  named  Hamilton  Field  in  honor  of  1st  Lieuten- 
ant Lloyd  A,  Hamilton  who  lost  his  life  in  August  1918  while 
leading  a low  bombing  attack  over  enemy  territory  in  Belgium. 

With  the  donation  of  937  acres  of  land  by  the  citi- 
zens of  San  Francisco  and  Marin  County,  the  deed  for  Hamilton 
Field  was  accepted  by  the  Array  on  17  March  1932.  The  first 
troops,  the  70th  Service  Squadron  of  the  7th  5ombardm,ent 
Group,  arrived  at  Hamilton  on  2 December  1933  from  March 
Field.  A year  later,  on  1 December,  the  7th  began  its  move 
to  establish  a permanent  station  there. 

On  12  Kay  1935  the  first  air-to-ground  radio  con- 
tact in  Army  Air  Corps  history  was  made  at  Hamilton  Field. 

On  the  same  day  Brigadier  General  Henry  H.  "Hap”  Arnold  was 
guest  speaker  at  dedication  ceremonies  of  the  base. 

After  serving  as  a bomber  base  from  its  activation, 
Hamilton  Field  became  a fighter  base  in  September  19^0  with 
the  arrival  of  two  groups  of  P-36  and  pursuit  planes. 

Composed  of  about  1700  personnel  and  170  aircraft,  the  two 
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groups — the  20th  and  35th  Pursuit  Groups — and  the  82nd 
Observation  Squadron  made  up  the  10th  Pursuit  Wing.  Until 
their  departure  from  the  base  in  19^2,  the  mission  of  the 
two  groups  was  to  provide  defense  of  the  West  Coast  and 
train  transient  aircrews.  The  base  also  served  as  an  over- 
seas staging  area. 

Hamilton  Field  was  one  of  the  first  Continental 
United  States  bases  to  feel  the  effects  of  World  War  II, 
when  3-17  "Flying  Fortresses"  from  the  7th  Bombardment 
Group  enroute  overseas  from  Hamilton  arrived  at  Pearl 
Harbor  as  it  was  being  attacked  by  the  Japanese  in 
December  19^1. 

During  the  first  six  months  of  19^2,  fighter 
strength  at  Hamilton  was  increased  considerably  with  the 
arrival  in  June  of  the  newly  activated  78th  Fighter  Group 
from  Baer  Field,  Indiana.  The  78th,  with  its  three  squad- 
rons of  twin-motored  Lockheed  P-38  "Lightnings,"  was  com- 
posed of  the  82nd,  83rd,  and  84th  Fighter  Squadrons.  The 
78th  carried  out  extensive  training  at  Hamilton  Field  until 
November  1942  when  it  was  moved  to  the  East  Coast  to  await 
shipment  to  the  European  theater. 

In  July  1942,  the  328th  Fighter  Group,  equipped 

with  Bell  P-39  "Aircobras,"  was  activated  at  Hamilton  Field, 
% 

T’ne  group  was  discontinued  at  the  base  in  March  1944, 

The  Fourth  Air  Force  moved  its  headquarters  from 
San  Francisco  to  Hamilton  Field  on  I9  June  1946,  Command 
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of  the  base  passed  from  the  Fourth  Air  Force  on  1 August 
1950  to  the  Western  Air  Defense  Force.  The  Fourth  Air 
Force  was  inactivated  in  September  i960. 


The  325th  Fighter  Group  and  its  31?th  and  318th 
Fighter  Squadrons,  equipped  with  P-6I  "Black  Widows," 
arrived  at  the  base  on  2 December  19^7  from  Mitchel  AFB, 

New  York.  To  strengthen  the  defenses  in  the  Pacific  North- 
west, the  325th  and  31?th  moved  to  Moses  Lake,  Washington, 
and  the  318th  to  McChord  AFB,  Washington,  on  26  Ijjpvember 
1948. 

A cycle  was  completed  on  I6  November  1948  when  the 
78th  Fighter  Wing  was  activated  at  Hamilton  with  the  same 
three  tactical  squadrons,  82nd,  83rd,  and  84th,  it  had  when 
the  original  78th  departed  for  Europe  in  1942.  The  78th 
Wing  was  redesignated  a Group  and  inactivated  in  February 

1:52. 

Headquarters,  28th  Air  Division  was  established  at 
Hamilton  Air  Force  Base  on  8 December  1949  and  remained 
there  until  it  was  moved  to  Malmstrora  AFB,  Montana,  on  3I 
March  I966.  Concurrently,  the  Fourth  Air  Force  was  reacti- 
vated at  Hamilton  on  1 April  and  remained  on  the  base  until 
September  19^9  when  it  was  again  discontinued. 

The  78th  Fighter  Group  was  reactivated  on  18  August 
1955  with  the  82nd  Fighter-Interceptor  Squadron  at  Travis 
Air  Force  Base,  the  83rd  and  84th  Fighter-Interceptor 
Squadrons  at  Hamilton,  and  the  456th  Fighter-Interceptor 
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Squadron  at  Castle  Air  Force  Base  under  its  conunand.  The 
squadrons  of  the  group  were  transferred  to  the  78 th  Fighter 
Wing  upon  its  activation  in  October  1958  and  the  group  was 
inactivated  in  February  I96I,  The  78 th  Fighter  Wing  was 
discontinued  in  December  1989*  and  its  only  squadron  left 
at  Hamilton — the  84th  FIS — came  under  the  1st  Fighter  Wing 
which  had  moved  from  Selfridge  AFB,  Michigan.  The  1st 
Fighter  Wing  was  reassigned  to  the  Tactical  Air  Command  in 
October  1970* 

In  1959 » after  the  F-101  Voodoos  and  the  F-104  Star- 
fighters  became  operational,  a new  chapter  in  the  anrxals  of 
the  Air  Defense  Command  installation  opened. 

With  the  inactivation  of  the  Western  Air  Defense 
Force  on  1 July  i960  and  the  conversion  of  the  28th  Air 
Division  to  a SAGE  unit,  the  F-104  aircraft  were  trans- 
ferred from  Hamilton,  thus  making  this  strategic  base  the 
home  of  the  F-IOIB  Voodoo,  supersonic  interceptor. 

On  1 August  1981  the  28th  NORAD  Region  was  acti- 
vated at  Hamilton  Air  Force  Base.  The  name  of  the  Region 
was  changed  in  April  I966  to  the  Western  NORAD  Region.  The 
Region  moved  to  Richards-Gebaur  Air  Force  Base,  Missouri, 
on  15  September  1989* 

The  84th  Fighter-Interceptor  Squadron  converted  from 
F-101  to  F-106  Delta  Efeirt  aircraft  in  September  I968.  In 
May  1972  the  84th  FIS  was  the  only  tactical  squadron 
stationed  at  Hamilton  Air  Force  Base, 
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The  FIS  moved  from  Hamilton  AFB  to  Castle  AFB 
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Natural  and  Physical  Environmental  Factor  - Portion  of  the 


total  environment  relating  to  things  produced  by  nature  or 
constructed  by  man. 

Economic  Environmental  Factor  - Portion  of  the  total  environ- 
ment relating  to  the  economic  activity  associated  with  the 
everyday  activities  of  man. 

Social  Environmental  Factor  - Portion  of  the  total  environ- 
ment relating  to  the  social  activity  associated  with  the 
everyday  activities  of  man. 

Neighboring  Community  - The  area  around  the  base  which  is 
influenced  by  the  base’s  existence.  The  county  of  Marin  is 
the  neighboring  community  of  Hamilton  AFB,  California. 
Environmental  Factor  Indicators  - Variables  comprising  each 
environmental  factor  that  can  be  quantifiably  measured  and 
analyzed  for  changes  due  to  different  outside  influences. 
Forecasting  - An  estimate  of  what  future  observations  will 
be  if  the  underlying  process  continues  as  it  has  in  the 
recent  past  (5»^)« 

Safety  Interval  - A range  of  values  which  represents  in 
terms  of  probability  or  chance  the  likelihood  that  the 
actual  data  point  will  take  on  a value  in  the  specified 
range  (6). 


Mean  Absolute  Deviation  (MAD)  - A scatter  measurement  of  the 
data  around  the  mean.  For  a normal  distribution,  the  MAD 
is  proportional  to  the  standard  deviation  by  the  rates  of 
0,8  to  one  (5»28l), 

Normal  K Safety  Factor  - The  amount  the  forecast  exceeds  the 
actual  observation  divided  bv  the  MAD  .of.  the  normally  dis- 
tributed  forecast  errors  (l6i286). 

Forecast  Data  Point  - Data  point  value  derived  after  the 
TOAST  computer  program  has  been  applied  to  the  series  of 
actual  data  points  from  i960  through  1973* 

Actual  Data  Point  - Data  point  values  corresponding  to 
environmental  factor  indicator  measurements  for  each  year 
from  i960  through  1975 • 

Significant  Change  - Effect  which  happens  when  the  actual 
data  point  for  an  environmental  factor  indicator  does  not 
fall  within  the  forecast  data  point  safety  interval. 
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